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Description 
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activity. 




Cancers have now become a top cause of death, exceeding heart and cerebrovascular diseases, and so many 
studies have been conducted with enormous expense and time to overcome cancers. They have not been, however, 
overcome in spite of a variety of investigations for therapy such as a surgical operation, a radiation therapy and ther- 
motherapy. Among those therapies, chemotherapy is one of the main area for cancer treatment. To date however no 
io satisfactory drugs have been discovered, and thus an anticancer drug with reduced toxicity and high therapeutic effect 
has been desired. Many of the conventional anticancer drugs show their effect by affecting mainly DNA to express 
their cytotoxicity and then injuring carcinoma ceils. However, since they do not have sufficient selectivity between 
carcinoma cells and normal ceils, adverse reactions expressed in normal cells have limited their use in therapy. 
Meanwhile, differentiation-inducing agents among anticancer drugs are Intended to induce differentiation of car- 
is cinoma cells for controlling their infinite proliferation, rather than directly kill the cells. 

The agents may, therefore, be Inferior to the anticancer drugs directly killing carcinoma cells, with regard to invo- 
lution of a carcinoma, but may be expected to have reduced toxicity and different selectivity. In fact, It is well known 
that retinoic acid, a differentiation-inducing agent, may be used for treatment of acute promyelogenous leukemia to 
exhibit a higher effect [Huanget al.. Blood, 72, 567-572(1 988); Castalgn et al., Blood, 76, 1704-1709 (1990)- Warrell 
20 et aI - Ne w EngU.Med. 324, 1385-1393(1991) etc.]. In addition, vitamin D derivatives exhibit differentiation-inducing 
effect, and thus their application for anticancer drugs have been investigated [e.g., Olsson et eJ, Cancer Res 4a 
5B62-5867(1983)etC.J. - ■ 

As the results of these Investigations, there have been reported applications-for anticancer drugs, of a variety of 
differentiation-inducing agents such as vitamin D derivatives (JP-A 6-179622), isoprene derivatives (JP-A6-1 92073), 
& tocopherol (JP-A6-2561B1), quinone derivatives (JP-A 6-305955), noncyclicpolyisoprenoids (JP-A 6-31 6520), benzoic 
acid derivatives (JP-A 7-206765) and glycolipids (JP-A 7-258100). There have been no agents having sufficient level 
of effect for cancer treatment in spite of the investigations, and thus there has been greatly desired a highly safe agent 
effective to a variety of cancers. 

Preferred embodiments of this invention may provide compounds which exhibit differentiation-Inducing effects and 
*o are useful as pharmaceutical agents such as therapeutic or improving agents for malignant tumors, autoimmune dis- 
eases, dermatologic diseases and parasitism. 

We have intensely researched and have found that a novel benzamide derivative and a novel anilide derivative 
having differentiation-inducing effect show antitumor effect. 

This invention provides a compound represented by formula (1 ) or a pharmaceuticalfy acceptable salt thereof: 



wherein A is a phenyl or heterocyclic group, optionally substituted with 1 to 4 substituents selected from the group 
consisting of a halogen atom, a hydroxyl group, an amino group, a nitro group, a cyano group, an alkyl group having 
1 to 4 carbons, an aJkoxy group having 1 to 4 carbons, an aminoalkyl group having 1 to 4 carbons, an alkylamino group 
having 1 to 4 carbons, an acyl group having 1 to 4 carbons, an acylamino group having 1 to 4 carbons, an alkylthio 
group having 1 to 4 carbons, a perfluoroalkyl group having 1 to 4 carbons, a perfluoroalkyloxy group having 1 to 4 
carbons, a carboxyl group, an alkoxycarbonyl group having 1 to 4 carbons, a phenyl group and a heterocyclic group; 

X is a bond or a moiety having a structure selected from those illustrated in formula (2) 
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-(CHJg-N-lCHJe- . (2) 

RS O 

° I H 

-(CH2)g-c-( CH 2l m ' 1 2,3 

O R5 

-(CHjJg-c-N-W'"" 

4 n a R» is hydrogen or an optionally 

substituted alkyl group having 1 to 4 ca 



O R5 

,0 11 , 



Ju < 3) 



4 carbons; .m«h that when X is a bond, n is not zero, 



to 4 carbons; 
ni 

— C N ' c R7 S 88 



(4) 




having -CO, -CS-, -SO- or ov^ 
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between the cenlroid of ring B (W1), the centroidof ringA (W2) and an oxygen or sulfur atom as a hydrooen bond 
acceptor ,n the moiety Y <W3) can be as follows; W1-W2=6.0 to 11 .0 A. W1 -W3=3.0 to 8.0 A. and W2 w£§ 0 to 8 0 

sal? mereof. 1 " W1 " W2=7 '° * " * W1 " W3 " 3 ° l ° 5 ° * " WMB " 8LMj0 * °' a 

Preferred benzamide derivatives and anilide derivatives of this invention have differentiation-inducing effect and 
are useful as a drug such as a therapeutic or improving agent for malignant tumors, autoimmune diseases dermatolooic 

1E^^£E£* are hi9hv Me as a carcinos,a,ic a9enl specifica,,y ,o a hemato,o ' ic 

BRIEF DESCRIPTION OF THE DRAWINGS 

the tuS cell mSS * *" * ** tUm ° r COmpOUnd 0f ^P' 0 48 was administered against 

the tumwcell KbS-1 * ** V °' Um8 * 11,8 '"^ Wh °" *° CCTnpound of ^P' 9 48 *» administered against 

DETAILED DE SCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

In the above formula (1 ), n may be zero or an integer of 1 to 4. 

Q in the above formula (1 ) may be any structure illustrated in formula (5); 

fir rs ?\T r?\ r?\T 

-C-N- , -N-C O-C-N-. -N-C-O-, -N-C-N- (5) 

wherein R? and R8 are as defined above. 

X in the above formula (1 ) may be a moiety having the structure represented by formula (6); 

-{CH 2 )e- ( 6 ) 

wherein e is as defined above. 

X in the above formula (1) may be also a moiety having any structure illustrated in foimula (7); 



-{CH2)g-0-(CH2)e— , -(CH2)g-S-(CHj)e— , fj) 
R4 

— (CHaJg— N— (CHjde— 

wherein e, g and R 4 are as defined above. 

X in the above formula (1) may be also a moiety having any structure illustrated in foimula (8); 

8 ? 5 o 

— (CHJg-C-fCHJm— . — (CHJg—N-C-fCH^m— •' /m 
O R5 (8) 

— (CHaJg-C-N-CCHjJm— 

wherein g, m and R s are as defined above. 

The anilide represented by formula (13) may be one wherein A is an optionally substituted heterocycle; B is an 
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6 members containing 1 to 4 m|oph8nBi ,uran, W"**^ 

cycle includes pyridine. pyraz« 

An acylamino having 1 to 4 «f^^5Sh tol ethytthio, propylthio and the . ■» 
A ^«^h-*B }*;Z£XE1 methoxycarbonyl f^^^L^,, „- b utyi. isobuty., 

. £»=ai^ 

As described below. >^£S£n bond acceptor, and (b) the a hydrogen bond 

ring B and oxygen or wBuratom » » <J°9 jon m , ong as me at ructar* ^ t ^ s ., 

30 their sterte conflgumtions^re **y be £*. fi Spec«ca^-« -J-J ^g ol 

accptor and rings A and B have > <^ „ linear , ^jc or their combu^on. mean s^ ^ ^ ^ 
_SO- or -802- and tanks A an B and^« ^ w I ^^3^^ a combination 

carbon and/or hetero atoms Bntangh J '^° c ^ ^ s . i ^ 0 .or-S0 2 -;and(c)onehnkingAano 
linking A and B. whose cyclic '^"V^ hartng-CO-.-CS-.-SO-or-SOa, eteroatom6 

35 of cyclic and iinear moiet.es ^"^ies having 4 to 7 "^SE^SS* oxetene " 0X0,ane ' 
A baste cyclic ^ur^clud^cycu cyclopentane «^ohex^cyclor^ ^ 

ortheirfusedcycles. "^jJ^SK pyrazolidine. piperidine. P'P^^^S and/or substituents. 
oxane. oxepane. ^ m ^^^Z^L unsaturated bonds, ^^^a^sented by formula (1 3) 
lidine and oxazolidine rings, which may con , 4 treedom 0 t the compound rep hydrop hobic inter- 

4. "^structural anaiyses consWe ,* *£• ^ biomole cuMrug J^SSSSlft i^ ton " 
have indicated that atom* igto^ to VJ^ Bp atial configuration in a compound show 
action and hydrogen bond may have a pa ^ 
inducing effect mre e^imensional structure of a high fWj™*^ most stable structure, where- 

specificalty. we formed a «^*J^ aonBtor all rotatable bonds to d f ^T^oneachatomaccordingto- 

45 sott^re.SYBYL6.aandam^edcorf^o , oree field after ^^STsuperimposttion taking 

in their energy '^^ ^^Sngwim the moTstable structure. ^al configuration Is 

Gasteiger-Huckelmethod. Then ^^^y^terathen^^^pa^^ 
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982(1989). 

A pharmaceutical^ acceptable salt of the compound of this invention includes salts with an inorganic acid such 
as hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid; and with an organic acid such as acetic acid, 
lactic acid, tartaric acid, malic acid, succinic acid, fumaric acid, maleic acid, citric acid, benzoic acid, trifluroacetic acid, 
p-toluenesulfonic acid and methanesulfonic acid. Such a salt includes N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxy- 
carbonylaminomethyljbenzamide hydrochloride, N-(2-aminophenyl)-4>[N-(pyridin-3-yl)methoxycarbonylaminomethyl] 
benzamidehydrobromide, N-(2«aminophenyl)-4-{N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide sulfate, N- 
(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide phosphate, N-(2-aminophenyl)-4-[N- 
(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide acetate, N-(2-amlnophenyl)-4-[N-(pyridin-3-yl)methoxycarbo- 
nyiaminomethyljbenzamide lactate, N-(2^inophenyH4N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide 
tartrate, N-(2^inophenylH-[N-(pyridin-3-yl)methoxycarbonylaminomethy0benzamide malate, N-(2-aminophenyl)- 
4-[N-(pyridin-3-yl)methoxycarbonyiaminomethylJbenzamide succinate, N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methox- 
ycarbonylaminomethyljbenzamide fumarate, N-(2-aminophenyl)-4-{N-(pyridin-3-yI)methoxycarbonylaminomethyl] 
benzamide maleate, N-(2-aminophenyl)-4-[N-(pyridin-^ citrate, N- 

(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide trifluoroacetate, N-(2-aminophenyl)-4- 
tN-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamlde p-toluenesulfonate and N-(2-aminophenyl)-4-[N-(pyridin- 
3-yl)methoxycarbonylaminomethyl]benzamide methanesulfonate. 

As used herein, a 'drug - includes a therapeutic and/or improving agent to, for example, an autoimmune disease, 
dermatologic disease or parasitism, in addition to a anticancer drug. 

When having asymmetric carbon or carbons, the compound represented by formula (1 ) or (1 3) may be obtained 
as an Individual stereoisomer or a mixture of stereoisomers Including a racemic modification. This invention encom- 
passes the above-specified different forms, which may be also used as an active ingredient. 

Representative compounds of this invention represented by formula (1 ) or (1 3) are specifically shown In Tables 1 
to 4, but this invention is not intended to be limited to these. 
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Table 1 (2) 



A-X-Q-(CH 2 )n >v^V™ 



3 




3 F ~C^~" Directb0Ild -c-N- 1 H H NH 2 




6 

Compound No. A X Q n R1 R2 R3 

1 _CH2 ~ -o-c-jj- 1 H H NH 2 

2 Direct bond *o-c-jj- 1 H H NH 2 

«" 

o 

Direct bond -c-fl- 1 H H NH 2 

. O 
5 a ~\, jt~ • CHa " -c-N- 0 H H NH 2 



"h" 

o 

Direct bond -c-N- 1 H H NH 2 

7 H o-^^— Direct bond -c-N- 1 H H NHfe 

dNP» .0 
) Direct bond -c-Jj- 1 H H NH 2 

9 /=V_ " CH »- -C-N- 0 H H NH 2 



0»N 




S 



2 0 Direct bond -fl-c-N- 1 H NH 2 
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Table 1 (3) 

A-X-Q-(CH 2 )n 



Compound No. A 




2 1 <V-4>- " CHi " - c ~{j" 



U 0 H H NH 2 



2 2 



-CH Z - 0 H H NH 2 



o 



23 ^ -CH a - _g- r l H H NH 2 



O 



2 4 Direct bond -jj-I-JJ- 1 H H NH 2 

2 5 Q~ Direct bond -jj4-N- 1 H H NH 2 

26 H.K-Q- -oh,- J-j- 0 H H Nfc 

1 H H : NH 2 



?_ M _ 1 H H NHa 



2 7 MC ~^^"~ Direct bond 

o 

2 8 Direct bond 

2 9 CH.-Q- Direct bond -l-fj- I . H H 

3 0 Direct bond -1-{J- 1 H H ™2 



H,CO 
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Table 1 (4) 



A-X-Q-(CH 2 )n 



s R1 

II 1 




Compound No. 



R1 R2 R3 



3 1 H,C0-£^— Direct bond — c-N- 



3 2 H » c °-{^— " CH » 



o 

- c -«- 



H,CO 

3 3 h 3 co 
K3C0 

H a CO 

3 4 HaCO-^ /j 
HjCO 



Direct bond —c-n- 
H 




-CH a - 



3 5 H,chn-K Direct bond -c-N- 



3 6 (H,CfeN-^^— Direct bond r-c-ji- 



3 7 



3 8 



3 9 



"^V O 
/\_ Direct bond -u-c-N— 
H H 



O. r= 



HjCHN 



-CHj- 



HjC-^ ^-^ -CH,- -O-C-N- 

40 HC?"~0~ Directboad -S-JJ- 



O 
II 



H H NH 2 



H H NH 2 



H 



H 



H 



H 



H 



H 



H 



H NH 2 

H NH 2 

H NH 2 

H NH 2 

H NH 2 

H NH 2 

H W 2 



H H NH 2 
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Table 1 (5) 



A-X-Q-(CH 2 )n 




Compound No. 



4 1 


H,CS-£^— Direct bond 


0 

II 

-c- r 


4 2 


FjC— ^^— . Direct bond 


0 


4 3 


p > c -0~ " CHa " 


o 

-8-jl- 


A A 

4 4 


c /*n-JC*\— Direct bond 


0 

-C-N- 
H 


4 5 


"^"O - Direct bond 


0 

II 

-c- H - 


4 6 


h » co * c ~C^~" Dkect bond 


0 
II 


4 7 


C N -0~ - CHi " 


0 . 

II . 

-°-°-tr 


4 8 


O — °" CH, ~ 


-h- 


4 9 


O — s " CHi " 


0 

-H- 


5 0 




0 

-hr 
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Table 1 (6) 



A-X-Q-(CH 2 )n 



Compound No. 



5 1 


NH, 

/=\ 


-CH 2 - 


5 2 


P- 

n 2 N 


-CH 2 - 


5 3 




-CH 2 - 


5 4 




— O-CHj— 


5 5 




-0-CH 2 - 


5 6 


p- 

H 2 N 


— 0-CH 2 - 


5 7 




— O-CHj- 


5 8 


n 2 N 


-CKj-O-CKi- 


5 9 


O- 


-N-CH,- 


6 0 


o- 





5 R1 








/ i 




R3 




H 

II 
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1 2 


1 3 

pR2 




6^ 


5 
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Q 
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R1 


o 
it 

-O-C-N- 
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H 


o 









R3 



It 

-O-CH 



r 



o 

it 

-c- r 



o 
II 



O 

II 

H 



O 
ii 

-C-N- 



o 

II 



-C-N- 
H 



O 

ii 

-C-N- 
H 



O 

ii 

-C-N- 
H 



1 H H NH 2 
0 H H NH 2 

0 H H NH 2 

0 H H NH 2 

1 H H NH2 - 
1 H 5-F NH 2 

0 H H ' -NH 2 

1 H H W 2 
1 H H NH 2 
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Table 1 (7) 



A-X-Q-(CH2)n. 



Compound No. A 



s R1 






R3 
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^ 1 c nf 
2 I! Q 


| 2 
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Q n 


R1 



R3 



6 1 
6 2 

6 3 
6 4 

6 5 

6 6 

6 7 

6 8 

6 9 

7 0 



/=\_ 
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H 


H 


NH 2 




-0-(CHj)j- 


6 

-S-N- 
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H 


H 


NH 2 




-{j-CH,- 


O 

H 


i 


H 


H 


NHj 




-S-CH,- 


0 

-S-N- 
H 


i 


H 


H 


NH 2 


9- 


-O-CH,- 




0 


H 


H 


NH 2 


Q- 


-0-(CHJ,- 


o 


0 


H 


H 




Q- 


-0-(CHd,- 


-o-8- r 


0 


H 


H 


NH 2 


o- 


-CHj- 


0 


0 


H 


H 


NH 2 


Q- 




0 

II 

-C-fj- 


0 


H 


H 


NH 2 






o 

-hi- 


0 


H 


H 


NH 2 
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Table 1 (8) 



A-X-Q-(CH 2 )nv>^ 1 6 




Compound No. A X Q n R1 R2 R3 



7 1 DireCt b ° nd -C-fl- 1 H H NH 2 

7 2 Direct bond -J-n- 2 H H NH 2 

7 3 



74 



7 5 



D«ect bond -C-JJ- 3 H H NH 2 

~ CH »- -I-jj- 1 H H NH 2 

C^— -(««,- 1 H H NH 2 

7 6 -(««,- _g_ N _ 1 H H NH 2 

7 7 C}— -CH,- 2 H H NH 2 

7 8 O"" ~ CH, ~ -{J-c- 1 K H NH 2 

7 9 Direct bond -u-t— 2 H H NH 2 

N — ' H 

8 0 C^~" ~ CH *" -N-C- 2 H H NH 2 
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Table 1 (10) 



A-X-Q-(CH 2 )n 




Compound No. ^ 



n R1 R2 R3 



CH,- 



-O-CHj- 



9 2 0~ 

9 3 O" -°- CH >- 

9 4 O" 

9 5 O - NH "^ 



9 6 



9 7 



o 

II 



9 8 



o 

— C-CH,- 



9 9 -c-, 
10 0 ""^ 



(CHJj- 



o 

II 

— C-N— 
(CHJ, 



cr 



o 

ii 

— C-N- 
I 

CH, 



O 
ii 

-c-g- 



s -tr 

o 

it 

- c -r 



o 

II 



— C-fj-CH,- — . 



o 

II 

C — N— 
H 



O 

ii 



O 

ii 



0 
II 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H NH 2 

H NH 2 

H • OH 

H NH 2 

H NH 2 

H NH 2 

H NH 2 

H NH a 

H NH 2 

H . NH a 
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Table 1(11) 
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A-X-Q-(CH 2 )n 




Compound No. A 



X 



R1 R2 R3 



101 Q- - 



102 Q~ 

a- 



10 3 

104 
10 5 



1 0 



10 7 



10 8 



1 1 



Q- 



6 O 



Q- 
Q- 

109 O- 



0 Q- 



CH 2 -0-CH 2 - 



:-n- 



o 

-CHj-O-CH*- —C— N— 
H 



H H NH 2 



0 3-CH 3 H NH 2 



-CHj-O-CHj- 



O 
II 

-CH,-N-C- 



-CHj-N-CHz- 



O 

CH, 



— CHj-N-CH,- 
N 



-C-f,- 



o 

-hi- 



0 

-hr 



— CH,-N-CH»- 

-CH,-N-CH, 
CH, 



-C-N- 
0 

r -h" 



o 

II 



-CH,- -O— C-N— 1 



-CH,- 



cr 

o 

n 

-O-C-N- 



H H 



H H 



H 



H 



NH 2 
NH 2 



H H NH 2 



H H NH 2 



H NH 2 
H NHfe 



H H NH 2 



H 5-F NH 2 
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Table 1 (12) 



A-X-Q-(CH 2 )n 




s 



Compound No, A X Q n R1 R2 



1 1 1 


O 


-CH,- 


0 

-o4- r 


1 H 


H 


OH 


1 1 2 


Q- 


-CH 2 - 




1 H 


5-F 


NH 2 


1 1 3 


Q- 


-CH,- 


0 

II 


I H 


4-CI 


NH 2 


I 1 4 


Q- 


— CH,— 


o 

II 


H 


H 


OH 


. 1 5 


■Q- 


-CH,- 


0 

II 

— 0— C-N— 1 

Or 1 


H 


H 


OH 


1 6 


o- 


-CH,- 


N 

8 

-o-c- r 1 


H 


4-OH 


OH . 


1 7 






0 

— C-N- 1 
H 


H 


H 


OH 


1 8 


o-. 


— CH S — 


0 
II 


H 


5-CH 3 


OH 


1 9 


Q- 


— CHj— 


0 

II 

H 


H 


5-OCH3 


OH 


2 0 


O- 


-CH,-" 


0 

ii 

— O-C-N— 


H 


H 


NH 2 
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Table 1 (13) 



A-X-Q-(CH 2 )n^^4/ 1 6 




Compound No. A 


X 


Q 


n 


R1 


12 1 


o- 




0 

II 


1 


H 


1 2 2 


o- 

N — 9 




o 

-S- r 


0 


H 


1 O Q 


rv 


-(CHaJa- 


J- r 


0 


3-CI 


12 4 




-(CHJa- 


o 

-O-C-N- 
H 


0 


H 


12 5 


o- 








H 


12 6 


Q- 


O 
II 

— c- 


0 




H 


12 7 


Q- 


0 

II 

— c- 


0 . 
H 




H 


12 8 


o- 




-It- 




2-CI 


1 2 9 


Q- 


-O-CH,- 


o 

II . 

-C-Jj- 




H 


1 3 0 


Q- 


-O-CHa- 






H 



R3 



H H NH Z 



H 

5-F NH 2 
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Table 1 (14) 



A-X-Q-(CH 2 )n 



Compound No. A 



s R1 




y r 


R3 




H I j 






2 


ii T -fi 












s 


Q 


n R1 



R2 



R3 



3 1 



3 2 /T 



3 3 r^y ~ -ch 2 -o-chj- 



34 /= 



35 /T 



3 6 



37 r 



38 /= 



39 r 



d- 

/=< — 0- 

NH» 

d- 

N{CI 

d- 

N(CH,), 

d- 

N(Cl 

d- 

OCH 

d- 



O 

II 



I — 1 H H NH 2 



CH,- — C-JJ- 



o 

II 

-C-N- 



-CH,- _ ( 



O 
II 

O-C-N 



NfCHJ, 



-CH,-0-CH,- 



-C-N- 



o 
II 

-0-C-Jj- 




— O-CHa- 



O 
ii 



OCH, 



H H NH Z 



1 H 



- 1 H 



-0-CH,- —c-N- 1 H 



— CHj— — n— c — N — * H 



1 H 




40 



OCH, 

d- 



H NH 2 
H NH 2 
H NH 2 



1 H H NH 2 



H NH 2 
H NH 2 



-CHj-o-CH,- _c-N- 1 H H NH2 
H 

O 

-CH»- — o-C— N— 1 H S-F NH 2 
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Table 1 (15) 



10 



15 



20 



25 



30 



40 



SO 



55 



A-X-Q-(CH 2 )n< 



Compound No. A 



14 1 



142 



Qr 



143 "*\J 



144 "*-Q- 

CH, 

145 " 0" 



146 
147 
148 

14 9 

15 0 



HjC, 



H,C 



i R1 






B3 




JL 2 


■ a 1 


— H 


S 


Q n 


R1 


. J-n- ' 


H 


-o-I-S- i 


H 



R2 



Direct bond -C-N- 1 H H NH* 



-c-N- 1 H H NH 2 



-CH,- -O-C-N 



-CH,- -o-C-N- I H H NH2 



-CH,- 



1 H H NH 2 



-c-N- 1 H H NH 2 



-CH,- — o— C-N' 



-CH,- -N-C-O— 1 H 



H NH 2 



-CH,- -jj-g-jj- 1 H H NH 2 



— (CHJ,— JL- 1 H H NH. 

H 
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Table 1 (16) 



A-X-Q-(CH 2 )n 



s R1 




Compound No. A 



n 



-7-R2 



R1 R2 R3 



15 1 ~( CH 2>2- 

H,CL 

15 2 \^}~~ - l0H ^- 

15 3 -ch 2 - 

Or 



o 

II 

-c- r 



O 



154 



15 5 .. 




Direct bond 



— CH 2 — 



CI 



15 6 c, -^~^— Direct bond 
15 7 ci-^^— -ch 2 - 



15 8 



15 9 



-O-CHj- 



O 
II 

o 

II 

-o-c- r 



o 

II 

o 

II 

-O-C-N- 

0 
II 



a 



Br, 




-0-CH a - 



O 



1 6 



° i>- 



-CH,- 



O 
II 



H H NH 2 

H H NH 2 

H H NH 2 

H H NH 2 

H H NH 2 

H H NH 2 

H H NH 2 

H H NH 2 

H H NH 2 

H H NH 2 
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Table 1 (18) 



A-X-Q-(CH2)n 



Compound No. /\ 



A/ R1 






no 


II 




0 


s 


Q 


n R1 


o 
II 


1 H 



R2 



R3 



17 1 -ch,- 



NHo 



17 2 



o 

fa«2- _ 0 _y_jj_ 1 h H NH 2 



17 3 Direct bond — jj-jy- 1 



H H NH 2 



1 7 



4 Q~ - ch »- 



o 

II 



0 H H NH 2 



175 ~°' CHi " 1 H 5-OCH3 NH 2 



1 7 



17 7 



1 7 8 



1 7 9 



6 -CH2-Q-CH,- -c-N- 0 h H NH 2 



0 H H NH 2 



Direct bond — c— I 



jl- 1 H H NH 2 



HiC" 



N -CH,- -o-c-JJ- 1 H H NH 2 




1 8 0 \J~ -ch,- 
ci 



-O-C-Jj- 1 H H NH 2 
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Table 1 (19) 



35 



40 



4S 



50 



s R1 

A-X-Q-(CHa)n-^^6 



Compound No 




n R1 B2 R3 




18 6 
1 8 7 

18 8 
189 
19 0 



1 H 




m 0 H 

-CH»- -C-N- 



1 - H 



/=\ I u , 1 H 



ss 



N 

CI 




_CH,- -O-C-N- 



l H 



H 

H m * 
H ^ 
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Table 1 (20) 



A-X-Q-(CH2)n 



» R1 




Compound No. A 



n R1 R2 R3 



1 9 1 
9 2 

9 3 
9 4 

9 5 

9 6 

9 7 
9 8 

9 9 
2 0 0 



o- 

0- 

O- - 

o- - 

Q- 



Direct bond 



O 

it 



1 H H NH 2 



-CH,- 



CHj-0-CH 2 - 



CHj-O-CH,- 



O 

II 

-O-C-N. 



t- 1 H H NH, 



o 
ii 



o 
II 

-C-Jj- 



1 H 



0 H 



Direct bond 



O 
ii 



-C-N- 



o 

It 



N-N 



N-N 



O 
II 



N-N 



N-N 



H NH 2 
H NH 2 



1 H H NH 2 



-CH a - -o-C-Jj- 1 H H NH 2 



Direct bond —c-N- 1 H H NH 2 
-jj- 1 H H NH 2 



-CH^-o-cHa- 1 H H NH 2 



H H NH 2 
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10 



15 



20 



30 



40 



46 



60 



55 



Table 1 (21) 



5 Rl 

A-X-Q-(CH 2 )nv^^/ % 




Compound No. A 

Direct bond -c-Jj- 



n R1 R2 R3 



2 0 1 
2 0 2 

2 0 3 



20 5 



2 0 7 



-CH,- 



o 

II 



,-C-N- 



-(CH,fa- -O-C-Jj 



2 0 4 0- - CH -' 



O-CHj- — C-N- 



1 H H NH 2 

1 H H NH 2 

1 H H 

OH H NH2 



^V" Direct bond -C-N- 



1 H 



2 0 6 ^ 



-CH»- -O-C-Jj- 



I H 



_CH,-0-CH,- _c-N- 



1 H 



2 0 8 £V - CH -°- CH '- J c-{j- ° H 



2 10 ' JV - Directbond _[!..,,- 1 H 
M, CH, 



H NHz 

H MV 

H N"2 

H NHz 



o 

2 0 9 tfV* Directbond -c-N- 1 H H 2 
"-NH 



H ^2 
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Table 1 (22) 



A-X-Q-(CH 2 )n 




Compound No. 



n R1 R2 R3 



2 1 1 
2 12 

2 13 
2 1 4 
2 15 

2 1 6 
2 17 
2 18 

2 1 9 
2 2 0 



s 

CH, 



CH, 



-CH,— 



(TV- Direct bond _J!_, 



o 

-O-c-^j- 1 H H NH 2 
O 



jj- 1 H H NH 2 



o 
it 

IL N h Direct bond ~c-n- 

O 



1 H H NH 2 
1 H H NHg 



-C-N- 1 H H NH 2 



C ~{J" 1 H H NH 2 



— CHj— 



-CH,- 



J-C-JJ- 1 H H MHz 



o 
II 



-o-c-N- l H H NHa 



-C-fl- 1 H H NH 2 
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Table 1 (23) 
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A-X-Q-(CH 2 )n ^ ^C 1 6 




Compound No. A 



Q 



n R1 R2 R3 



2 2 1 
2 2 2 
2 2 3 
2 2 4 

2 2 5 
2 2 6 



2 2 8 
2 2 9 
2 3 0 



O- 

o- 

cy 

HN— ' 

O 



H,C 



2 2 7 H,C-N / ~~ > N— -(««,- 



0- 



-CH 2 - 



-CH 2 -0-CH 2 - 



-CH a -0-CH 2 - 



Direct bond 



-CH 2 - 



-CH 2 -0-CHa- 



Direct bond 

— CH 2 - 
-CHa-O-CHa- 



O 
II 

-O-C-N- 

o 

II 

-C-fj- 

o 

II 

o 

II 

-O-C-N- 



o 

II 

-C-JJ- 

o 

il 

-O-C-f}- 



o 

II 

-o-c-n.- 



8 

-O-C-N 



H 



1 H 



H 



1 H 



1 H 



,_ 1 H 



1 H 



H NH 2 

H NH 2 

H NH 2 

H NH 2 



-O-C-H- 1 H H W 2 



H W 2 

h m 



1 H H NHa 



H NH 2 
H NH 2 



30 



EP 0 847 992 A1 



Table 1 (24) 



A-X-Q-(CH 2 )n 



s Rl 




Compound No. A 



n R1 R2 R5 



2 3 1 



2 3 2 



(XT 
OX 



2 3 3 [\ 'Y% 



Direct bond 



Direct bond 



Direct bond 



2 34 |QO- Direct 



bond 



2 3 5 
2 3 6 
2 3 7 

2 3 8 



CO- 



Direct bond 



Direct bond 



Direct bond 



T| *Y"°V- Direct bond 



2 3 9 HiN Y^ S 



Direct bond 



2 4 0 >— Direct bond 
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II 



o 
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II 

-C-Jj- 
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II 
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II 

-C-J,- 
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II 

-C-JJ- 
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II 

- c -r 

o 

II 

-C-N- 



H H NH 



H H NH 2 



H H NH, 



H 



H 
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H 



H 



H 



H NH 2 

H NH 2 

H NH 2 

H NH 2 



H H NH 2 



H NH 2 
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Table 2 (2) 
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Table 2 (4) 



Compound No 


. Structural formula 1 


1 6 


— 0 
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1 7 




1 8 




1 9 
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Table 3 (2) 



Compound No. 


Structural formula 
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h 

H 2 N 


7 


LI 11 

H 2 N 
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9 
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Table 4 (1) 



1 Compound No 


. j Structural formula 


1 


CH, H 


2 




3 


o i Hj h ityVt 

n^A 0 A^n^A^ h nh, 

II 
0 


4 


CH, 0 

i 


5 T 


0 CH, 
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Table 4 (3) 



5 


Compound No 


. J Structural formula j 


10 


1 1 


H o J 


IS 
20 


1 2 


H 0 CH, 


28 

SO 


1 3 


A » 8 fVSrr 

CH, 


35 
40 


14 


ft > 8 fY^r ' 

^A^nAjj/V 1 H HH 2 
CH, " 



The compound of this Invention may be prepared as described below, 
(a) A compound represented by formula (1 4); 

A-X-R 9 (14 ) 

wherein A and X are as defined above; R 9 Is -C(=G)OH (G is an oxygen or sulfur atom) or -Nhfe; 
is condensed with a compound represented by formula (15); 
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R10-(CH 2 )n 




(b) A compound represented by formula (16) 



A-X-R 



,12 



(16) 



serein A and X are as defined above; and R« £0H or 
is condensed with a compound represented by formula (17). 



R13-(CH2)n 




using an agent . 

give a compound represented by formula (18) 



II U J 




^^a**-"" « -i-— . — P—g group-en removedtog. .a 
^°^1Z^ by formuia (H) * condensed w*h a compound represented by formuia (1 9); 
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R10-(CH 2 )n 




OR14 



(19) 



wherein R1, R 10 and n are as defined above; R 14 isa methyl, ethyl ortert-butyl group. 

(d) A compound represented by formula (16) is condensed with a compound represented by formula (20); 



R13-(CH2)n 



R1 



X5L^-B14 <20 > 



II 
o 



wherein R 1 , W* and n are as defined above; using an agent such as N.N'-carbonyldiimidazole, N.N'-thiocar- 
bonyldiimidazole, phosgene or thiophosgene to give a compound represented by formula (21); 



A-X-Q-(CH2)n 




wherein A, K Q, n, and R 14 are as defined above; which is then hydrolyzed to give a compound represented 
by formula (22); 



A-X-Q-(CH 2 )n 




o 



wherein A, X, Q, n and R 1 are as defined above. The product is condensed with a compound represented by 
formuia(23); 
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R11 

(23) 




wherein R*andR« areas defined above; to give a compound represented by fom,u la (1B)^ 




R2 (24) 



wherein R* and are as defined above; to give the compound of this invention, 
benzoic acid derivative represented by formula (25); 

o 

wherein H> , R« and n are as defined above; condensing the product with a compound represented by f ormuia 

(2 Voon^^ 

benzoic acid derivative represented by formula (26); 

R13-(CH2)r> 

ii n ... 

(26) 



wherein Ri, R« end n are as defined above; condensing the product wtth a compound represented by f ormuia 

(2 \ a r P orcs a proteotin9 group to a rompound 
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The condensation reaction in (a) may be an amide-bond forming reaction for a usual peptide using, for example 
an activated ester, a mixed acid anhydride or an acid halide. For example, a carboxylic acid, i.e., a compound repre- 
sented by formula (14) wherein R 9 is -C(=G)OH (G is as defined above) or a compound represented by formula (15) 
wherein R 10 is -C(=G)OH (G is as defined above), may be condensed with a phenol derivative such as 2,4,5-trichlo- 
rophenol, pentachlorophenol and 4-nitrophenol, or an N-hydroxy compound such as N-hydoxysuccinimide and N- 
hydroxybenzotriazole, in the presence of dicyclohexylcarbodiimide, to be converted into an activated ester, which is 
then condensed with an amine represented by formula (14) wherein R 9 is -NH 2 or by formula (15) wherein R 10 is -Nhk 
to give the desired product. 

Alternatively, a carboxylic acid represented by formula (14) wherein R 9 is -C(=G)OH (G is as defined above) or by 
formula (15) wherein R 10 is -C(=G)OH (G Is as defined above), may be reacted with, for example, oxalyl chloride, 
thionyl chloride or phosphorus oxychloride to be converted Into an acid chloride, which is then condensed with an 
amine represented by formula (14) wherein R 9 Is -NH 2 or by formula (15) wherein R™ is -NH 2 , to give the desired 
product. 

Furthermore, a carboxylic acid represented by formula (14) wherein R 9 is -C(=G)OH (G is as defined above) or 
by formula (15) wherein R 10 is -C(=G)OH (G is as defined above), may be reacted with, for example, isobutyl chloro- 
carbonate or methanesulfonyi chloride to be converted into a mixed acid anhydride, which is then condensed with an 
amine represented by formula (14) wherein R 9 is -NH 2 or by formula (15) wherein Rio is -NH 2 , to give the desired 
product. 

The above condensation reaction may be conducted solely using a peptide condensing agent such as dicyclohex- 
ylcarbodiimide, N,N'-carbonyldiimidazoie, diphenyl phosphoric azide, diethylphosphorylcyanide, 2-chloro-1 ,3-dimeth- 
ylimidazoionium chloride, etc. 

The reaction may be usually conducted at -20 to +50 °C for 0.5 to 48 hours. Solvents which may be used include 
aromatic hydrocarbons such as benzene, toluene and the like; ethers such as tetrahydrof uran, dioxane, diethyl ether 
and the like; hatogenated hydrocarbons such as dichloromethane, chloroform and the like; N,N-dimethylformamide; 
alcohols such as methanol, ethanol and the like; and a mixture thereof. If necessary, an organic base such as triethyl- 
amine and pyridine may be added. 

The condensation reaction In (b) may be conducted by activating a compound represented by either formula (16) 
or (17) with, for example, phosgene, thiophosgene, N.N'-carbonyldiimidazole, N.N'-thiocarbonyldiimidazole or the like 
and then reacting the activated product with the other compound. The reaction may be usually conducted at -20 to 
+50 °C for 0.5 to 48 hours. Solvents which may be used Include aromatic hydrocarbons such as benzene, toluene and 
the like; ethers such as tetrahydrof uran, dioxane, diethyl ether and the like; halogenated hydrocarbons such as dichlo- 
romethane, chloroform and the like; N.ISI-dimethylformamide; and a mixture thereof. If necessary, an organic base such 
as triethylamine, pyridine and the like may be added. 

The condensation reaction In (c) may be conducted as the condensation in (a). 

The condensation reaction in (d) may be conducted as the condensation In (b). 

The protecting group of the compound represented by formula^ 7) may be removed under the conditions used 
in a common peptide-forming reaction. For example, when R 11 In formula (18) is the amino group protected with tert- 
butoxycarbonyl, it may be deprotected by treatment with an acid such as hydrochloric acid, trifluoroacetic acid or the like. 

A salt of a compound represented by formula (1) or (13) may be formed during preparation of the compound, but 
is usually formed by treating the compound with a pharmaceutically acceptable acid. Such an acid includes Inorganic 
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid and the like; and organic acids such 
as acetic acid, tartaric acid, fumaric acid, maleic acid, citric acid, benzoic acid, trifluroacetic acid, p-toluenesulfonic 
acid and the like. These salts may be also used as an active Ingredient in this invention, as the free base, the compound 
represented by formula (1) or (13). 

A compound represented by formula (1 ) or (13) may be purified or isolated by a usual separation method such as 
extraction, recrystaliization, column chromatography and the like. 

The novel benzamlde or anilide derivative of this invention has differentiation-inducing effect and thus is useful as 
a therapeutic and/or improving agent to a variety of diseases 6uch as malignant tumors, autoimmune diseases, der- 
matobgic diseases and parasitism. 

As used herein, a "malignant tumor" includes hematologic malignancy such as acute leukemia, malignant lympho- 
ma, multiple myeloma and macroglobulinemla as well as solid tumors such as colon cancer, cerebral tumor, head and 
neck tumor, breast carcinoma, pulmonary cancer, esophageal cancer, gastric cancer, hepatic cancer, gallbladder can- 
cer, bile duct cancer, pancreatic cancer, nesidioblastoma, renal cell carcinoma, adrenocortical cancer, urinary bladder 
carcinoma, prostatic cancer, testicular tumor, ovarian carcinoma, uterine cancer, chorionic carcinoma, thyroid cancer, 
malignant carcinoid tumor, 6kln cancer, malignant melanoma, osteogenic sarcoma, soft tissue sarcoma, neuroblasto- 
ma, Wilms tumor and retinoblastoma 

An autoimmune disease Includes rheumatism, diabetes, systemic lupus erythematodes, human autoimmune lym- 
phocytic lymphadenopathy, immunoblastic lymphadenopathy, Crohn disease and ulcerative colitis. 
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A dermatome disease includes psoriasis, acne, eczema and atopic dermatitis. 

tSSi deludes d^«*P?'«— ^^JSS^^ 
indications for the compound of this inventor, .are fom ? oi . genera, pharmaceutica. 

The actrve ingredient of this invention , useW as a *"9 ^used m ^ ^ ^ 

composition. The pharmaceutteal ^^^^^S^t^P^^^^^^ 
f,„e, extender, binder, moisturizing agent J^SSSSSSSSSr^t^ * powder, soiution. suspension. 

water, ethanol. propanol. simple syrup. J J^^^^^uT^dried starch, sodium alginate, powdered 
shellac, methyl cellulose and polyvinyl such a. suc^oocm butter andhyd^en^ 
agar, calcium carmelose. starch and lactose; «^ J^wTaSm lautyl sulfate; mofeturizing agents such as 
oil; absorption promoters such as silicic acid; and g.idants such as 

glycerin and starch; adsorbents such as starch lactose. "negated with a common coating; for example. 

1 h.»s!«9bl.,*l»1«e> l an^,a^ 

sweeteners and/or other drugs. nhama ceutical composition of this invention may be. as appropriate. 

Dose of the pharmaceutical P^^^^^^r^ate bu?tf»e amount ot the active ingredient may be 
1000 mg of the active ingredient ^ tnereof exhibits no or a mall toxicity 

Examples 

in parentheses indicate those of the compounds shown m the above detaueo 



Preparation of NT 
Compound 1): 



**" . mmni^ in 450 ml_ of dichloromethane was 

„.„ To a «p«k> o. 21.1. 9 - ^"^^^'.TiiSct^nde (287 n»o,| in 50 
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was stirred four 3 hours. The reaction mixture was poured into a saturated aqueous sodium bicarbonate solution, 
and was acidified with 10 % hydrochloric acid. The gel precipitate was collected by filtration and dried to give 30.4g 
of 4-(N-trifluoroacetylaminomethyl)benzoic acid (Yield: 87.8 %) as an opalescent solid. 

1 H NMR (270 MHz, DMSOd 6 ) 5 ppm: 4.47(2H, d, J=5.8 Hz), 7.39(2H, d, J=8.1 Hz), 7.93(2H, d J=8 1 Hz) 10 08 
(1H, t, J=5.8 Hz), 12.95(1 H, br.s.) 

(1-2) To a solution of 108 g of o-phenylenediamine (1.0 mol) in 1000 ml of dioxane was added 500 mL of 1N 
sodium hydroxide aq.. and then 218 g of tert-butyldicarbonate (1.1 mol) in 500 mL of dioxane under ice-cooling. 
After stirring for 6 hours at room temperature, the mixture was left overnight The mixture was concentrated to 1/2 
volume by evaporation, and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried 
and evaporated. The residue was purified by column chromatography (eluent: chloroform) to give a solid, which 
was then washed with diethyl ether to give 68.4 g of N-tert-butoxycarbonyl-o-phenylenediamine (Yield- 32 8 %) 
as a white solid. 

1 HNMR (270 MHz, CDCI 3 ) 5 ppm: 1.51(9H, s), 3.75(2H, s), 6.26(1H, s), 6.77(1H, d, J=8.1 Hz), 6.79MH, dd J=7 3 
8.1 Hz), 7.00(1H, dd, J=7.3, 8.1 Hz), 7.27(1H, d, J=8.1 Hz) 

(1-3) To a suspension of 30 g of the compound from the process (1-1) (121 mmol) in 200 mL of dichloromethane 
were slowly added dropwise 21 g of oxalyl chloride (165 mmol) with intermittently adding DMF (0.1 mL per 2 mL 
addition), maintaining the inner temperature within 1 0 to 1 5 "C by ice-cooling. After completion of the addition, the 
mixture was stirred until bubble generation ceased, and then at 40 °C for an additional hour. After evaporation, 
excess oxalyt chloride was azeotropically removed with toluene, and then the residue was redissolved in 100 mL 
of dichloroethane. The prepared acid chloride solution was added dropwise to a solution of 22. 88 g of the compound 
from the process (1 -2) (110 mmol) in 100 mL of dichloromethane and 200 mL of pyridine, maintaining the Inner 
temperature within 7 to 9 °C by ice-cooling. 

After addition, the mixture was warmed to room temperature, and was left overnight After adding saturated sodium 
bicarbonate aq. to the reaction mixture, the resulting mixture was extracted with chloroform, and the organic layer was 
washed with saturated brine, dried and evaporated. To the residue was added methanol-diisopropyl ether, and the 
precipitated solid was collected by filtration and dried to give 28. 1 g of N-{2-(N-tert-butoxycarbony l)aminophenyf]-4-(N- 
trifluoroacetylaminomethyObenzamide (Yield: 58 %) as a light yellow solid 

'H NMR (270 MHz, DMSO-cy 6 ppm: 1.44(9H t s). 4.48(2H, d, J=5.9 Hz), 7.12-7.23(2H, m), 7.44(2H, d, J=8.1 
Hz), 7.54(2H, d, J=8.1 Hz), 7.94(2H, d, J=8.1 Hz), 8.68(1 H, br.s). 9.83(1 H, s), 10.10(1H, br.t, J=5.9 Hz) 
(1-4) To a suspension of 13.12 g of the compound from the process (1-3) (30 mmol) in 120 mL of methanol and 
1 80 mL of water were added 4.70 g of potassium carbonate (34.0 mmol), and the mixture was heated wtth stirring 
at 70 °C for 4 hours. It was extracted with chloroform, and the organic layer was washed with saturated brine, 
dried, evaporated and dried to give 10.3 g of 4-aminomethyl-N-[2-(N-tert-butoxycarbonyl)aminopheny0benzamide 
(Yield: quantitative) as a light yellow amorphous solid. 

*H NMR (270 MHz. DMSO-cy 5 ppm: 3.80(2H, s), 7.13-7.23(2H. m), 7.48-7.58(4H, m). 7.90(2H, d, J=8.1 Hz). 
8.69(1 H, br.s), 9.77(1 H, br.s) 

(1-5) To a solution of 0.11 g of the compound from the process (1-4) (0.44 mmol) in 5 mL of pyridine was added 
0.08 g of benzoyl chloride (0.53 mmol). and the mixture was gradually warmed to room temperature and then 
stirred for 8 hours. Saturated sodium bicarbonate aq. was added, and then the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine, dried and evaporated The residue was washed with 
diisopropyl ether, and the solid obtained was dried to give 0.14 g of N-{2-(N-tert-butoxycarbonyl)aminophenyl]^- 
(N-benzoylaminomethyl)benzamlde (Yield: 71 .4 %) as a white solid. 

'H NMR (270 MHz. DMSO-cy 6 ppm: 1.44(9H, s), 4.56(2H, d, J=5.9 Hz), 7.11-7.22(2H. m), 7.46-7.56(7H, m). 
7.90-7.94(4H,m), 8.67(1H, e), 9.15(1H, t, J=5.9Hz), 9.81(1H. s) 

(1-6) To a solution of 0.10 g of the compound from the process (1-5) (0.224 mmol) in 5 mL of dioxane and 1 mL 
of methanol was added 5 mL of 4N hydrochloric acid-dioxane. and the mixture was stirred at room temperature 
for 7 hours. To the residue after evaporation was added diisopropyl ether, and the formed solid was collected by 
filtration and dried to give 0.08 g of N-(2-aminophenyl)-4-(N-benzoyiaminomethyl)benzamide hydrochloride (Yield: 
93 %) as a light brown solid, 
mp: 206-209 B C 

1 H NMR (270 MHz, DMSO-dg) 5 ppm: 4.57(2H, d, J=5.8 Hz), 7.27-7.38(4H, m), 7.47-7.59(5H, m). 7.92(1 H, d, 
J=8.1 Hz), 8.05(1H, d, J=8.1 Hz), 9.19(1H, t, J=5.8 Hz), 10.38(1H, br.s) 
IR(KBr, cm' 1 ): 3286, 3003(br.), 1630, 1551, 1492, 1306, 1250. 749, 695. 

As described in Example 1, the compounds of Examples 2 to 44 were prepared, each of whose melting point 
(mp), iH NMR data and/or IR data are described below. 
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IRfKBrJcm" 1 : 3267, 1635, 1582." 1457, 1237, 1132, 755 
Example 8 

N-g-aminophenylH-f ^ (Table 1: Compound 36) 

mp: 216-219 °C(dec.) 

f H NMR(270MHz, DMSO-d 6 ) 5 ppm: 2.98(6H, s), 4.51 (2H, d, J=5.9 Hz), 4.88(2H, br.s), 6.60(1 H dd J=8 1 81 
H2),6.71(2H,d, J=8.8 Hz), 6.97(1 H.dd, J=7.3,B.1 Hz), 7.16(1H, d, J=7.3 Hz), 7.41(2H, d, J=8.1 Hz),778(2H d 
J=8.8Hz),7.93{2H,d l J=8.1 Hz), 8.77(1 H, t, J=5.9 Hz), 9.63(1 H, br.s). ' ' 

IR(KBr)cm-i: 3301, 1632, 1519, 1457, 1298, 754 

Example 9 

N-(2-aminophenvlM4N -(4-trifluoromethvlbenzovnaminomethvnbenzamidB (Table 1: Compound 42) 
mp: 243-246 °C. 

'H NMR(270MHz, DMSO-dg) 6 ppm: 4.58(2H, d, J=5.9 Hz), 4.88(2H,br.s), 6.59(1 H,dd, J=6.6, 7.3Hz), 6 77(1 H d 
J=8.1 Hz), 6.94(1H, dd, J=5.9, 6.6 Hz), 7.16(1H, d, J=8.1 Hz), 7.45(2H, d, J=8.1Hz), 7.88(2H, d, J=8.8 Hz), 795 
(2H, d, J=8.1 Hz), 8.11(2H, d. J=8.1 Hz), 9.38(1H, t, J=5.9 Hz), 9.64(1H, br.s) 
IRfKBrJcm- 1 : 3301, 1640, 1549, 1523, 1458. 1334, 1162, 1120, 1070, 856, 750 

Example 10 

N-(2-aminophenvn-4-fN-f4-carboxvbenz ov»aminomethvnbenzamide hydrochloride (Table 1: hydrochloride of 
Compound 45) * ~~ ~ ~ ~^ 

mp: (amorphous). 

1H NMR(270MHz, DMSO-d 6 ) 8 ppm: 4.5B(2H, d, J=5.9 Hz), 7.29-7.37(3H, m), 7.49(3H, d, J=8.1 Hz), 8.02-8.06 
(6H, m), 9.36(1 H, t, J=5.9 Hz), 1 0.4(1 H, br.s) 

IR(KBr)crrr 1 : 3432(br.), 1718, 1637, 1542, 1499, 1303(br.) ( 1116. 1018, 757 
Example 11 

N-(2-aminophenvn-4-rN-f 4-methoxvc^rboxvbenzovnaminomethvnbenzamide (Table 1: Compound AS) 
mp: 204-209 °C(dec.) 

1 H NMR(270MHz, DMSO-d 6 ) 6 ppm: 3.B9(3H, s), 4.57(2H, d, J=5.9Hz), 4.88(2H, br.s), 6.60(1H, dd, J=6.6, 7.3 
Hz), 6.78(2H,d, J=7.3 Hz), 6.97(1H, ddd, J=1.5, 6.6, 7.3 Hz), 7.16(1H, d, J=7.3 Hz), 7.45(2H, d, J=8.1 Hz), 7.95 
(2H, d, J=8.1 Hz), B.03(2H, d, J=8.8 Hz), 8.07(2H, d, J=8.8 Hz), 9.35(1H, t, J=5.9 Hz), 9.64(1H, br.s) 
IR(KBr)crrri: 3287(br.), 1721, 1634, 1281, 1113, 750, 703 

Example 12 

N-(2-aminophenvn-4-fN plcolinovlaminomethvnbenzamide (Table 1: Compound 173) 
mp: 173-178 °C(dec.) 

1 H NMR(270MHz, DMSOdg) 8 ppm: 4.57(2H, d, J=6.6 Hz). 4.88(2H,br.s), 6.59(1 H, dd, J=7.3, B.1Hz), 6.77(1 H, 
d, J=8.1 Hz), 6.96(1H, dd, J=7.3, 8.1Hz), 7.16(1H, d, J=7.3 Hz), 7.44(2H, d, J=8.1 Hz), 7.60-7.65(1H, m), 7.93(2H, 
d, J=8.1 Hz), 7.98-8.0S(2H, m), 8.67(1H, d, J=4.4 Hz), 9.45(1H, t, J=6.6 Hz), 9.61(1H, br s) 
IR(KBr)cnr 1 : 3330, 1656, 1634, 1523, 1456, 1294, 752 

Example 13 

N-(2-aminophenvn-4-rN-r 6-methvlpicolinovl)aminomethvnbenzamide (Table 1: Compound 178) 
mp: 172-173 °C 

*H NMR(270MHz, DMSO-dg) 8 ppm: 2.51(3H, s), 4.57(2H,d, J=6.6Hz), 5.0(2H, br.s). 6.61(1H, dd, J=7.3, 8.1 Hz), 
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dJ 73Hz) 7 44(2H,d.J=8.1 Hz), 7.43-7.49(1H. 
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Example 19 

N>(2-aminoDhenvlM >fNHsonicotinovlaminomethvnbenzamide (Table 1: Compound 1831 
mp: 234-237 °C(dec.) 

'H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.57(2H, t, J=5.9 Hz), 4.88(2H,br.s), 6.59(1 H.dd, J=6.6, 7.3Hz), 6.78(1 H d 
J=8.1 Hz), 6.96(1H, dd, J=7.3, 7.3 Hz), 7.16(1 H, d, J=7.3 Hz), 7.45(2H, d, J=8.1 Hz), 7.81(2H, d, 0=1.5, 4 4 Hz)' 
7.95(2H, d, J=8.1 Hz), 8.75(2H, d, J=6.6 Hz), 9.41 (1H, t, J=5.9 Hz), 9.62(1 H, br.s) 
IRfKBrJcm" 1 : 3298, 1646, 1550, 1525, 1457, 1304, 843, 760, 695 

Example 20 

N-f2-amin ophenviM-fN-(pvrazin-2>vncafbonviaminomethvllbenzamide (Table 1: Compound 191) 
mp: 207 °C(dac.) 

1 H NMR(270 MHz, DMSOdg) 8 ppm: 4.5B(2H, d, J=5.9 Hz), 4.88(2^^.8), 6.59(1 H.dd, J=7.3, 7.3Hz), 6 77(1 H 
d, J=8.1Hz), 6.94(1H, ddd, J=1.5, 7.3, 8.1 Hz), 7.15(1H, d, J=7.3 Hz). 7.45(2H, d, J=8.1 Hz), 7.93(2H, d, J=8 1 
Hz), 8.77(1H, d, J=1.5 Hz), 8.90(1H, d, J =2.1 Hz), 9.21(1H, e), 9.55-9.61(2H, m) 
IR(KBr)cm" 1 : 3368(br.), 1657, 1524, 1455, 1295, 1023,751 

Example 21 

N-(2-aminop henvl)-4-rN-(thlophen-2-vl)carfaonvlamlnomethvl1benzamide (Table 1: Compound 2011 
mp: 202-205 °C(dec.) 

*H NMR(270 MHz, DMSO-oy 5 ppm: 4.52(2H, t, J=5.9 Hz), 4.88(2H, br.s), 6.60(1 H, dd,J=6.6.7.3Hz), 6.78(1 H, d, 
J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.15-7.18(2H, m), 7.43(2H,d, J=8.1 Hz), 7.78(1H, d, J=4.4), 7.82(1H, d, 
J=3.7 Hz), 7.95(2H, d, J=8.1 Hz), 9.12(1H, br.t, J=5.9 Hz), 9.62(1H, br.s) 
IR(KBr)cnri: 3306, 1633, 1523, 1456, 1297, 750, 716 

Example 22 

N-(2-amlno ohenvlU-fN-(furan-2-vncaroonvlamlnomBthvnbenzamlde (Table 1: Compound 205) 
mp:197°C(dec.) 

'H NMR(270MHz. DMSO-cy 5 ppm: 4.59(2H, d, J=6.6 Hz), 4.86(2H,br.s), 6.59(1 H.dd, J=6.6, 6.6Hz), 6.63(1 H, 
dd, J=1.5, 3.6 Hz), 6.78(1H, d, J=8.1 Hz), 6.96(1H, dd, J=7.3, 6.6 Hz). 7.10-7.20(2H, m), 7.41(2H, d, J=8.1 Hz), 
7.84(1H, s), 7.94(2H, d, J=8.1 Hz), 9.00(1H, br.t, J=5.9 Hz), 9.62(1H, 8) 
IR(KBr)cm" 1 : 3245, 1651, 1573, 1545, 1323, 1241, 745 

Example 23 

N-(2-amlno ohenvn-4-flM-(pyrrol-2-vncarbonvlaminomethvnbenzamide (Table 1: Compound 209) 
mp: 216-220 °C(dec.) 

*H NMR(270MHz, DMSO-de) 5 ppm: 4.50(2H, d, J=5.9 Hz), 4.88(2H,br.s), 6.10(1H,dd, J=2.1, 5,9Hz), 6.59(1H, 
dd, J=7.3, 7.3 Hz), 6.77(1 H, dd, J=1.5, 8.1 Hz), 6.84-6.BB(2H, m), 6.97(1 H, ddd, J=1.5, 7.3, 8.1 Hz), 7.16(1 H, d, 
J=7.3 Hz), 7.41(2H, d, J=8.1 Hz), 7.94(2H, d, J=8.1 Hz), 8.62(1H, br.t, J=5.9 Hz), 9.62(1H, br.s) 
IRfKBrJcm* 1 : 3275, 1655, 1584, 1534, 1458, 1316, 747 

Example 24 

N-te^minop henvM-rN-W-mefo^ (Table 1: Compound 210) 

mp: 177-179 °C(dec.) 

? H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.84(3H, 6), 4.46(2H, d, J=5.9 Hz), 4.8B(2H, br.s), 6.03(1H, dd, J=2.1, 4.4 
Hz), 6.59(1H, dd, J=8.1, 8.1 Hz), 6.77(1 H, d, J=B.1Hz), 6.84-6.97(2H, m), 7.16(1H, d, J=7.3Hz), 7.41(2H, d, J=8.1 
Hz), 7.93(2H, d, J=8.1 Hz), 8.61 (1H, t, J=5.9 Hz), 9.62(1 H, br.s) 
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IRfKBrJcnr 1 : 3325(br.). 1630, 1551, 1520, 1507. 1324. 1265. 1154, 740 
Example 25 

N-f2-aminoDhenvn-4-rN-(isoxazol-5-vhcarbonvla m inomelh V nbenzamide (Table 1: Compound 212) 

^nSStoSSwWO^ 6 PPm: 4.53(2H. d, J=6.6 Hz). 4.89(2H. br.s) . 6.60(1H d^U7.3 Hz). 6 780 H 
d J=7 3Hz) 6 97(1H.dd. J=7.3,8.1 Hz),7.12(1H.d,J=2.1 Hz). 7.16(1H. d. J=8.1 Hz).7.44(2H. d. J=8.1 Hz), 7.95 
(2H, d. J=8.1 Hz). 8.76(1 H, d. J=1 .5 Hz). 9.61 (1 H. t. J=5.9 Hz), 9.64(1 H. br.s) 
IR(KBr)cm-i: 3278(br.). 1636. 1576, 1522. 1458. 1220. 749 

Example 26 

NW2. a min 0 DhenYl)^4N.f3.m e thvli S nthi a z 0 l-5-vn e ar b nn V | a minornethvnbenzamide (Table 1: Compound 213) 
mn* 168 169 °C 

1 HNMR 270 MHz, DMSOde) 8 P pm: 2.47(3H. s). 4.54(2H. d. J=5.9Hz). 4.89(2H br.s) 6^60(1 Wd J=7 * , 7_3Hz), 
6 78(1H, d, J=7.3 Hz). 6.97(1H, ddd. J=1.0. 7.3. 8.1 Hz). 7.17(1H, d. J=7.3 Hz). 7.44(2H. d, J=8.1 Hz). 7.73(1H. 
s). 7.96(2H, d. J=8.1 Hz), 9.44(1 H. t. J=5.9 Hz). 9.64(1 H. br.s) 
IRJKBOcnr 1 : 3310. 1637. 1503, 1294. 751 

Example 27 

N-f2^minophepyl^4NI-rimldazo^l1earbonvlam inomethvnbBnzamide (Table 1: Compound 214) 

Z^EgSSlk DMSC-de) 8 ppm: 4.49(2H. d. J=6.4 Hz). 4.87(2H br.s) 6^59(1 H *£BS ^ "W. 
d. J=6.9 Hz). 6.96(1H. dd. J=7.4. 7.4Hz). 7.16(1H. d. J=6.9Hz), 7.41(2H.d. J=6.9Hz). 7.64(1H. br. s). 7.73(1H. br. 
s). 7.92(2H. d. J=6.9 Hz). B.56(1H. br.t. J=6.4 Hz). 9.61(1H. s). 12.5(1H. br.s) 
IR(KBr)cnri: 3278(br.). 1636. 1576. 1522. 1458. 1220.749 

Example 28 

N-r2-aminophePYll-4-rN-i3^minophenvnacetvlami nomethvl1benzamidfl (Table 1: Compound 23) 

!J NMrS MHz. DMSO^) 8 ppm: 4.34(2H. d. J=5.9 Hz). 5.24(4H br.s). 4 6 1.78*81 IgH . - J. 

6.94-7.00(2H. m). 7.18(1H. d. J=8.1 Hz). 7.34(2H. d. J=8.1 Hz). 7.92(2H. d. J=8.1 Hz). 8.50(1H. t. J-5.9 Hz). 9.61 
(1H.S) 

Example 29 

N-f2-aminophenvn-4-rNl.fpvrldin-fl-vlteeetvlamlno methvnbenzamirlB (Tahlft 1: Compound 74) 

ZmW70 MHz. DMSO-de) 8 ppm: 3.84(2H. s). 4.40(2H. d. J=5.8 Hz, ^ JWjJWJP JJ 4 **■ H* 
7.43(2H. d. J=8.8 Hz). 7.96(1H. m), 7.98(2H,d. J=8.8 Hz). 8.40(1H. d. J=8.8 Hz). 8.79-8.87(3H. m). 10.20(1H. s) 

Example 30 

N-f2- a minophenvn-4-rN-r3-(pvridi n -awnp.ooionvl1aminomethvl1benzamirie (Table V Compound 75) 

MHz. DMSOde) * ppm: MICH t. J=7.3 Hz). 2.88(2H **MIJ* fiW^fS 
(2H brs 6 60(1H. dd. J=7.3. 8.1 Hz). 8.780 H. * J=&1 Hz . 6.97(1H. ddd. J=1.5. 7.3. 8 1Hz), 7.161H. a J=B.l 
Hz).' tS« K J=8.8 HZ). 7.28-7.33(1H. m). 7.63(1H. d. J=8.1 Hz). 7.89(2H. d. J=8.1 Hz), 8.41-8.45(3H. m), 9.62 
(1H. br.s) 
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IR(KBf)cm* 1 : 3407, 3313, 1640, 1552, 1522, 1456, 1309, 746, 717 
Example 31 

N-(2-amin ophenv1M4N-f4-(p^ fTable 1: Compound 100) 

mp: 145-147 °C(dec.) 

NMR(270 MHz, DMSO-d 6 ) 5 ppm: 2.37-2.50(2H, m). 2.62-2.68(2H, m), 4.13(2H, s). 4.86(2H, s), 6 56-6 61(1H 
m), 6.76-6.79(1H, m), 6.94-6.99(1H, m), 7.10-7.39(4H, m), 7.43-7.46(1H, m), 7.78(2H,d, J=8.1 Hz), 8 60-8 64f1H 
m), 9.58(1 H,s) * 1 1 

IR(KBr)cm-i:3348, 1691, 1655, 1534, 1508, 1458, 1395, 1315, 1083, 746 

Example 32 

N-f2-amtnoDhenvlM-rN>f 5K;hloropvridin>3-vnoxvacetvlamlnomethvnbenzamide fTable 1: Compound 15B1 
mp: 199-201 °C. 

*H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.43(2H, d, J=6.6 Hz), 4.75(2H, s), 4.87(2H, br. s), 6.60(1 H, dd, J=7.3, 8.1 
Hz), 6.78(1H, d, J=8.1 Hz), 6.97{1H, dd, J=7.3, 8.1 Hz), 7.16(1H, d, J=8.1 Hz), 7.37(2H, d, J=8.1 Hz), 7.59(1H, d 
J=2.2 Hz), 7.93(2H, d, J=8.1 Hz), 8.25(1H, d, J=1.5 Hz), 8.81(1H, t, J=6.6 Hz), 9.64(1H, 8) 
IRfKBOcnrr^Sa, 3058, 1675, 1633, 1523, 1457, 1314, 912, 755 

Example 33 

N-f2-amin o-5-methoxvphenvlM-rN-(pyri^ (Table 1: Compound 1751 

mp: 141-144 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.66(3H, s), 4.43(2H, d, J=5.9 Hz), 4.49(2H, br.s), 4.68(2H, s), 6.62(1 H. dd, 
J=2.9, 8.8 Hz), 6.75(1 H, d, J=8.8 Hz), 6.91 (1H, d, J=2.2 Hz), 7.37(4H, m), 7.92(2H, d, J=8.8 Hz), 8.21 (1H, dd, 
J=1 .5, 4.4 Hz) ( 8.35(1 H, d, J=2.7 Hz), 8.81 (1 H, s), 9.65(1 H, s) 

Example 34 

N-f2-amlnophenvlM-r N-f3-favrldln-3-vn-1.3<iioxopropvnaminomethvnbenzamide fTable 1: Compound 981 
mp: 204-206 9 C 

1 H NMR(270 MHz, DMSO-dg) 8 ppm: 4.08(4/3H, s), 4.39(4/3H, d, J=5.9Hz), 4.49(2/3H, d, J=5.9Hz), 4.90(2H, br. 
8), 5.93(1/3H, s), 6.60(1H, t, J=7.3 Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, t, J=7.3 Hz), 7.16(1H, d, J=7.3 Hz), 7.3-7.7 
(3H, m), 7.8-8.4(3H, m), 8.6-9.2(3H, m), 9.64(1 H, 8), 14.74(1/3H, 8). (2:1 equilibrium mixture) 
IR(KBr)crrr 1 : 3282, 1690, 1645, 1527, 1421, 1314, 1217, 1028, 994, 911, 753, 701 

Example 35 

N-f2-amino phenvn-4-rN-rN-fpvridln-3-vl)amlnoacetvnaminomethvnbenzamide fTable 1: Compound 96) 
mp: (amorphous) 

*H NMR(270 MHz, DMSO-dg) 6 ppm: 3.77(2H, d, J=6.6 Hz), 4.37(2H, d, J=5.9 Hz), 4.87(2H, br.s), 6.27(1 H, t, 
J=5.9 Hz), 6.60(1 H, dd, J=7.3, 7.3Hz), 6.78(1 H, d, 7.3 Hz), 6.87(1 H, d, J=8.1 Hz), 6.96(1 H, dd, J=7.3, 8.1 Hz), 
7,09(1H, d, J=4.4 Hz), 7.12(1 H, d, J=4.4 Hz), 7.16(1H, d, J=8.1 Hz), 7.33(2H, d, J=8.8 Hz), 7.81(1H, d, J=4.4 Hz), 
7.91 (2H, d, J=7.3 Hz), 7.99(1 H, d, J=2.9 Hz), 8.59(1 H, br.t, J=5.1 Hz), 9.63(1 H, br.s) 
IR(KBr)cnrr 1 : 3350, 1658, 1525, 1502, 1314, 750 

Example 36 

N-r2-aminop henvn-4-rN-f2-amlnothiazol-4-vnacetvlaminomethvnbenzamide fTable 1: Compound 2201 
mp: (amorphous). 

1 H NMR(270 MHz. DMSO-d 6 ) 5 ppm: 3.34(2H, s), 4.35(2H, d, J=5.9Hz), 4.B7(2H, s), 6.25(1H, s), 6.59(1H, dd, 
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- 16(1H d J=7.3Hz),7.37(2H,d, 

j=e.lHz),7.93(2H,d,J=B.1H2),B-. 

^-(o.aminooh^V)^-^ H d J-7 3 

J=8.8Hz),6.nO(lH,d.J=B.BH2).o. 
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20 



30 



:S2 ^ . 62(1H tn), 6.76-6.790H, m). 



FYamole 40 
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50 



p-hy oxys — . 6 g1 « h, d, J=8.1 Hz), 

Vl^M ^,4^.4J^H*^ u ^1H4^t«•" ,t,H • , •• Ml^H,ll • 
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Example 42 

N-(2-hvdroxyphenvlM- ^^ (Table 1: Compound 117) 

mp: 201-202 °C 

'H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.56(2H, s), 4.37(2H, d, J=5.9 Hz), 6.B3(1H, ddd, J=1.5, 8.1, 8 1 Hz) 6 92 
(1H, br.d, J=8.1 Hz). 7.03(1H, ddd, J=1.5, 8.1, 8.1 Hz), 7.34(1H, dd, J=3.7, 8.1 Hz), 7.37(2H, d, J=8 1 Hz)' 7 70 
(2H, d, J=8.1 Hz), 7.91 (2H. d, J=8.1 Hz), B.45(1H, br.d, J=3.7 Hz), 8.49(1H, s), 8.73(1H, t, J=5.9 Hz), 9.47(1H, s), 
9.73(1 H, br.s) ft 
IR(KBr)cm-i; 3272, 3067, 1661, 1647, 1598, 1536, 1455, 1334, 1288, 1194, 1024, 742 

Example 43 

N-(2-aminophenvl)-4-fN-(p yridin-3-v^^ Habla 1 ; 

Compound 91) 

mp: (amorphous) 

*H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 1.77-1.93(2H, m), 2.50-2.63(2H, m), 3.16-3.30(2H. m), 4.63(1 .2H, s), 4 71 
(0.8H, s), 4.88(1. 2H, s), 4.95(0.8H, s), 5.05(2H, s), 6.57-6.63(1 H, m), 6.77-6.79(1 H, m), 6.94-7.00(1 H, m) 
7.11-7.42(5H, m), 7.58-7.64(1H. m), 7.92-8.02(2H, m), 8.15-8.43(5H, m), 9.65(0.6H. s), 9.69(0.4H, s)(a mixture 
of rotational Isomers) 

Example 44 

N-f2-amlnophenvlM-rN-m ethvl-N-fpvridin-3-vnoxvacetvnaminomethvlbenzamlde (Table 1: Compound 92) 
mp: 117-120 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 2.84 and 2.99(total 3H, s). 4.60 and 4.69(total 2H, s), 4.90(2H, br.s), 4 99 
and 5.08(total 2H, 6), 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1H ( d, J=8.1 Hz), 6.97(1H ( dd, J=7.3, 7.3 Hz), 7.16(1H, d, 
J=7.3 Hz), 7.30-7.43(4H, m), 7.95 and B.01(totaJ 2H, d, J=8.1 Hz), 8.17(1H, d, J=4.4 Hz), 8.31 (1H, d, J=2.9 Hz), 
9.65 and 9.68(total 1 H, br.s) (a mixture of rotational isomers) 
IR(KBr)cm-i:3298, 1665, 1501, 1425, 1310, 1276, 1254, 1078,799, 746, 703 

Example 45 

Preparation of N-(2-amlno phenvl)-4-fN-(pvridin-3-vnoxamovlaminomethvnbenzamide (Table 1: Compound 95) 

(45-1 ) Ethyl N-(pyridin-3-yl)oxamate (388 mg, 2mmol) and 638 mg of the compound from the process(1 -4)(2 mmol) 
were dissolved In ethanol, and the mixture was heated with stirring at 40 to 50 °C for 2.5 hours. The precipitated 
crystals were collected by filtration and washed with 2 mL of ethanol and 3 mL of diethyl ether. The crystals were 
dried to give 724 mg of N-[2-(N-tert-butoxycaroonyl^ 
mide (Yield: 74%). 

*H NMR(270 MHz, DMSO-cy 5 ppm: 1.44(9H, s), 4.49(2H, d, J=5.9 Hz), 7.10-7.30(2H, m), 7.35-7.57(5H, m), 7.93 
(2H,d, J=8.1 Hz), 8.21 (1H. br.d, J=5.1 Hz), 8.35(1H,dd, J=1.5,5.1 Hz), 8.68(1 H, br.s). 9.00(1 H, d,J=2. 9 Hz), 9.70 
(1 H, t, J=5.9 Hz), 9.82(1 H, 6), 1 0.98(1 H, br.s) 

(45-2) To a suspension of 720 mg of the compound from the process (45-1) In 8 mL of methanol was added 8 mL 
of 4N hydrochloric acid-dioxane solution. After stirring for 3 hours, the mixture was poured into a diluted sodium 
hydroxide aq. to be basified, and the precipitated crystals were collected by filtration. The crystals were recrystal- 
lized from THF/methanol = 1:1, to give 280 mg of the desired product 
mp: 254-258 °C(dec.) 

1 H NMR(270 MHz, DMSO-cy 5 ppm: 4.67(2H, d, J=5.9 Hz), 4.89(2H, br.s), 6.59(1 H, dd, J=7.3 Hz), 6.77(1 H, d, 
J=8.1 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.16(1H, d, J=8.1 Hz), 7.38-7.44<1H, m), 7.43(2H, d, J=8.1 Hz), 7.95(2H, 
d, J=8.1 Hz), 8.18-8.24 (1H, m), 8.34(1H, dd, J=1.5, 4.4 Hz), 9.00(1H, d, J=2.1 Hz), 9.63(1H, s), 9.69(1 H, br.t, 
J=6.6Hz), 10.97(1 H, br.s) 

IRfKBr.cm* 1 )^^, 3270, 1663, 1636, 1521, 1312, 1296, 1019 
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Example 46 

Preparation of Njg^mjr^ (Table 1: C° m P 0Und 61) 

5 (46-1) To a suspension of 0.22 g of sodium hydride (60 % oil dispersion, 5.5 mmol) in 2mL of DMF was added 

dropwise a solution of 0.48 g of 3-hydroxypyridine (S.Ommol) in 2mL of DMF at room temperature, and the mixture 
was stirred for an hour. The resulting brown solution was ice-cooled, 0.81 mLof tert-butyl bromoacetate (5,5 mmol) 
was added, and the mixture was stirred under ice-cooling for an hour followed by stirring at room temperature for 
2 hours. After addition of water, the mixture was extracted with ethyl acetate. The organic layer was washed with 

10 saturated brine, dried and evaporated. The residue was purified by column chromatography on silica gel (eluent: 
chloroform- ethyl acetate = 5:1), to give 0.34 g of tert-butyl 3-pyridyloxyacetate (Yield: 32.5 %) as a clear oil. 
1H NMR (270 MHz, CDCI 3 ) 8 ppm: 1.49(9H, s), 4.56(2H, s), 7.1B-7.24(2H, m), 8.26(1H, dd, J=1.5, 3.6 Hz), 8.32 
(1H,d, J=2.9Hz) 

(46-2) To a solution of 0.14 g of the compound from the process (46-1) (0.67 mmol) in 2 mL of dichloromethane 
is was added 2 mL of trifluoroacetic acid, and the solution was stirred at room temperature for 3 hours. After evap- 

oration, diisopropyl ether was added, and the precipitated solid was collected by filtration and dried to give 0.1 5 g 
of 3-pyridyloxyacetic acid trifluoroacetate (Yield: 83.8 %) as a light yellow solid. 

iH NMR(270 MHz, DMSO-dg) ppm: 4.86(2H, s), 7.57(1H, dd, J=4.4, 8.1 Hz), 7.67(1H, ddd, J=1.5, 1.5, 8.8 Hz), 
8.31(1H, d, J=5.1 Hz), 8.46(1H, d, J=2.1 Hz), 13.00(1H, br.s) 

20 (46-3) To a suspension of 1 00 mg of the compound from the process (46-2) (0.37 mmol) and 255 mg of the com- 

pound from Example 1 , the process (1 -4) (0.75 mmol) in 5 mL of dichloromethane was added 0.1 4 mL of triethyl- 
amine (1 .0 mmol), and the mixture was cooled with ice. Under ice-cooiing, to the mixture was added a solution of 
140 mg of 2-chloro-1 ,3-dimethylimidazolinium chloride (0.83 mmol) in 6 mL of dichloromethane, and the mixture 
was warmed to room temperature with stirring for 7 hours, and left at room temperature overnight. After adding 

2S water and saturated brine, the mixture was extracted with chloroform. 

The organic layer was washed with saturated brine, dried and evaporated. The residue was purified by column 
chromatography on silica gel (eluent: ethyl acetate:methanol = 10:1) to give 0.37 g of N-[2-(N-tert-butoxycarbonyl) 
aminophenyl]-4-[N-(pyridin-3-yl)oxyacetylaminomethyl]benzamide (Yield: quantitative) as a clear oil. 

30 

'H NMR(270MHz, CDCU) 5 ppm: 1.52(9H, 5), 4.62(2H, s), 4.63(2H, d, J=7.3 Hz), 6.76(1H, br.s), 6.90-7.00(1H, 
br.s), 7.I5-7.35(5H, m), 7.40(2H. d, J=8.1 Hz), 7.B2(1H, d, J=8.1 Hz), 7.95(2H, d, J=8.1 Hz), 8.32(1H, dd, J=2.1, 
4.4 Hz), 8.37(1H,d,J=2.8 Hz), 9.20(1 H, br.s) 

(46-4) To a solution of 175 mg of the compound from the process (46-3) (0.37 mmol) in 2mL of dioxane and 2mL 
35 of methanol was added 2 mL of 4N hydrochloric acid-dioxane, and the mixture was stirred at room temperature 
for 2 hours. After adding saturated sodium bicarbonate aq., the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine, dried and evaporated. To the residue was added methanol and 
diisopropyl ether, and the precipitated solid was collected by filtration and dried to give 90 mg of N-(2-aminophenyi)- 
4-[N-(pyridin-3-yl)oxyacetylaminomethyl]benzamide (Yield: 64.6 %) as an opalescent solid. 
40 mp" 154-1 55 °C 

iH NMR(270 MHz, DMSO-de) 5 ppm: 4.42(2H, d, J=5.9 Hz), 4.69(2H, s), 4.89(2H. br.s), 6.59(1H dd, J=7.3 ^8.1 
Hz). 6 78(1 H, d, J=8.1 Hz). 6.97(1 H. dd. J=6.6. 7.3 Hz), 7.16(1 H, d, J=7.3 Hz). 7.33-7.39(4H, m). 7.92(2H, d, J=8.1 
Hz), 8.21 (1H, dd, J=1.5, 4.4 Hz), B.35(1H, d, J=2.9 Hz), 8.80(1H, br.t, J=5.9 Hz), 9.63(1H, br.s) 
IR(KBr)cnr 1 : 3307, 1672, 1631. 1523, 1456, 1429, 1269, 1231, 803, 756 

45 

Example 47 

Preparation of N-(2-aminoohenvh-4-rN-f2-fpvridin-3-v n oxv1propionvlaminomethvnben7amide (Table 4: Compound 3) 

so (47.1 ) To a suspension of 1 .20 g of sodium hydride (60 % oil dispersion; 30.0 mmol) in 1 0 mL of dry DMF at room 

temperature were added dropwise 2.B5 g of 3-hydroxypyridine (30 mmol) in 10 mL of dry DMF, maintaining the 
temperature below 40 °C, and the mixture was stirred at room temperature for 90 min. Under ice-cooling, 6.28 g 
of tert-butyl 2-bromopropionate (30 mmol) in 1 0 mL of dry DMF were slowly added dropwise, maintaining the inner 
temperature within 5 to 10 °C, and then the mixture was warmed to room temperature with stirring for 4 hours. 

ss After neutralizing with saturated sodium bicarbonate aq., the mixture was extracted with ethyl acetate. The organic 
layer was washed with water and then saturated brine, dried and evaporated. The residue was purified by column 
chromatography on silica gel (eluent: n-hexane:ethyl acetate = 2:1) to give 4.15 g of tert-butyl 2-(pyndin-3-yl) 
oxypropionate (Yield: 62 %) as a brown oil. 
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1 H NMR{270 MHz. CDCI 3 ) 5 ppm: 1.44(9H, s), 1.61(3H ( d, J=7.3 Hz), 4.66(1 H, q, J=7.3 Hz), 7 13-7 23(2H m) 
8.24(1 H, dd, J=1.5, 4.4 Hz), 8.29(1 H. d, J=2.1 Hz) ' 
(47-2) To a solution of 1.65 g of the compound from the process (47-1) (7.4 mmol) in 9 mL of dichloromethane 
was added 9 mL of trifluoroacetic acid, maintaining the temperature below 30 8 C, and then the mixture was stirred 
at room temperature for 8 hours. After evaporation, diisopropyl ether was added and the precipitated solid was 
collected by filtration and dried to give 1 .86 g of 2-(pyridin-3-yl)oxypropionic acid trifluoroacetate (Yield 43.5 %) as 
a light brown solid. 

1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 1 .53(3H. d, J=6.6 Hz), 5. 1 2(1 H, q. J=6.6 Hz), 7.60-7.75(2H, m), 8 35(1 H d 
J=5.1 Hz), 8.47(1H, s), 12.9(1H, br.s) 

(47-3) To a suspension of 0.98 g of the compound from the process (47-2) (3.5 mmol) and 1 .02 g of the compound 
from Example 1, the process (1-4) (3.0 mmol) in 20 mL of dichloromethane was added 1.3 mL of triethylamine 
(9.0 mmol) and then the mixture was Ice-cooled. Under ice-cooling, 0.59 g of 2-chIoro-1 ,3-dimethylimidazolidinium 
chloride (3.5 mmol) in 5 mL of dichloromethane was added dropwise, and the mixture was stirred for additional 2 
hours. The mixture was neutralized with saturated sodium bicarbonate aq., and then extracted with chloroform. 
The organic layer was washed with saturated brine, dried and evaporated. The residue was purified by column 
chromatography on silica gel (eluent: ethyl acetate:methanol = 10:1) to give 1.64 g of N-[2-(N-tert-butoxycarbo- 
nylamino)phenyO-4-t(Sl-[2-(pyridin-3-yl)oxypropionyl]aminomethyl]benzamide as a mixture with 1,3-dimethyl-2-im- 
idazolinone. 

1 H NMR(270 MHz, CDCI 3 ) 8 ppm: 1.51 (9H, s), 1.64(3H, d, J=7.3 Hz), 4.54(2H, m), 4.78(IH, q, J=6.6 Hz), 6.B7(2H, 
br.s), 7.13-7.30(6H, m), 7.81 (1H, d, J=7.3 Hz), 7.90(2H, d, J=8.1 Hz), 8.29(1 H, dd, J=1.5, 4.4 Hz), 8.33(1 H, d 
J=2.1 Hz), 9.22(1 H, br.s) 

(47-4) The compound from the process (47-3) (1.64 g) was dissolved in 10 mL of dioxane and 4 mL of methanol. 
To the solution was added 10 mL of 4N hydrochloric acid-dioxane solution at room temperature, and the mixture 
was stirred for 2 hours. The mixture was neutralized with saturated sodium bicarbonate aq. and extracted with 
ethyl acetate. The organic layer was washed with saturated brine, dried and evaporated. To the residue were 
added methanol and diisopropyl ether, and the precipitated solid was collected by filtration and dried to give 0.71 
g of N-(2^inophenyO^N-[2-(pyridin-3-yl)oxy]propionylaminomethyI]benzamide (Yield: 60.5 % for the 2 steps) 
as a white solid 
mp: 171-173 6 C(dec.) 

*H NMR(270 MHz, DMSO-dg) 5 ppm: 1.51(3H, d, J=6.6 Hz), 4.36(2H, d, J=5.9 Hz), 4.89(2H, br.s), 4.90(1 H, t, 
J=6.6 Hz), 6.60(1 H, dd, J=6.6, 7.3 Hz), 6.78(1 H, d, J=8.1 H z), 6.97(1 H, dd, J=6.6, 7.3 Hz), 7.1 5(1 H, d, J=7.3 Hz), 
7.27{2H, d, J=8.1 Hz), 7.33-7.37(2H, m), 7.89(2H, d, J=8.1 Hz), 8.21(1H. dd, J=2.9, 2.9 Hz), 8.32(1 H, d, J=1.5 
Hz), 8.82(1 H, t, J=5.9 Hz), 9.63(1 H, br.s) 

Example 48 

Preparation of N-f2-amlnophenvl)-4-fN-(pvridin-3-vnmethoxvcarbonvlaminomethvnbenzamide (Table 1 : Compound 
82) 

(48-1) To a solution of 384 mg of 3-pyridinemethanol (3.52 mmol) in 5 mL of dry THF were added 523 mg of N,N'- 
carbonyldiimidazole (3.22 mmol) at room temperature. After stirring for an hour, to the mixture was added 1.0 g 
of the compound from Example 1 , the process (1 -4) (2.93 mmol) In 6 mL of dry THF. 

After being left at room temperature overnight, to the mixture was added 1 00 mL of chloroform, and the mixture 
was washed with water (3 x 20 mL) and then saturated brine, and dried over anhydrous magnesium sulfate. After 
evaporating the solvent under reduced pressure, the residue was purified by column chromatography on silica gel 
(eluent 

chlorofomrcmethanol = 30:1) to give 1.27 g of N-{2-(N-tert-butoxycaroonyl)aminophenyl]-4-[N-(pyridin-3-yl)meth- 
oxycarbonylaminomethyljbenzamide (Yield: quantitative) as an amorphous solid. 

'HNMR (270 MHz, CDCI3) 6 ppm:1.51(9H,s), 4.45(2H, d, J=5.9 Hz), 5.16(1H, s), 7.10-7.50(7H, m), 7.70(1H, d, 
J=8.1 Hz), 7.80(1H, d, J=7.3 Hz), 7.93(1H, d, J=8.1 Hz), B.57(1H, d, J=4.4 Hz), 8.63(1H, s), 9.17(1H, s). 
(48-2) The compound from the process (48-1 )(1 .2 g, 2.8 mmol) was dissolved in 1 0 mL of methanol. To the solution 
was added 20 mL of 4N-hydrochloric acid-dioxane. The mixture was stirred at room temperature for 1.5 hours, 
and then poured into diluted sodium hydroxide aq. and extracted with chloroform (3 x 60 mL). The combined 
organic layer was washed twice with saturated brine, dried over anhydrous magnesium sulfate and concentrated 
to give 0.88 g of crystals, which were then recrystallized from 16 mL of ethanol, to give 668 mg of N-(2-aminophe- 
nyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide (Yield: 73 %). 
mp: 159-160 °C 

1H NMR(270 MHz, DMSO-de) 6 ppm: 4.28(2H, d, J=5.9 Hz), 4.86(2H, s), 5.10(2H, s), 6.60(1 H, t, J=7.3 Hz), 6.78 
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(1H d J=7 Hz), 6.97(1H. t. J=7 Hz). 7,7(1H. d, J=8 Hz). 7.30-7.50(3H. m). 7.78(1H. d, J=8 Hz), 7.93(2H. d. J= 8 

Hz). , 8!53(1H.d.J=37Hz),8.59(1H,s).9.61(1H.s). 

IRfKBOcm' 1 : 3295, 1648. 1541. 1508, 1457, 1309, 1183. 742 

As described in Examp.e 48. the compounds o, Examples 49 to 87 were prepared, each o, whose meiting point 
(mp), 1 H NMR data and/or IR data are shown below. 

Example 49 

mp:174-178 ,, C , 4B9(2H brs), 5.06(2H, s), 6.59(1 H. dd,J=7.3, 8.1 

f^KBOcrSi: 3332, 1687, 1652, 1536, 1456, 1279. 747 



20 



25 



30 



35 




Example 51 

N-(2-aminophenvn-4-fN- 

J=5.1 Hz). 9.62(1H. br.e) 
IR(KBr)crrri: 3334. 1694. 1632. 1580. 1276.755 



40 



45 




IR(KBr)cnr1: 3330, 1690, 1633, 1594, 1524, 1277, 760 



so 
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mp: 138 °C „ _ u . . d J= 5 g H2 ) 5 07(4H, s), 6.63(1 H, t, J=8.1 Hz), 6.80 

(2H. d! J=8.1 Hz). 8.03(1H. t. J=5.9 Hz). 9.66(1H, s) 
IR(KBr)cnr 1 : 3335. 1693. 1634. 1259 
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Example 54 

N-(2-aminophenvlM4N-f2-(pyridh^ (Table 1: Compound 83) 

mp: 120-125 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 2.91 (2H, t, J=6.6 Hz), 4.22(4H, t, J=6.6 Hz), 4.89(2H, s), 6.55-6.63(1 H, m), 
6.7B(1H, dd, J=8.1, 1.5 Hz). 6.97(1H, t, J=6.6 Hz), 7.17(1H, d, J=6.6 Hz), 7.33(3H, d, J=8.1 Hz), 7.69(1H, d jU 1 
Hz), 7.79(1 H, t, J=6.6 Hz), 7.93(2H, d, J=B.O Hz), a43-8.49(2H, m), 9.62(1H, s) 
IR(KBr)cm' 1 : 3234, 1705, 1655, 1260 

Example 55 

N'f2>aminophenvlM-fN-r3-(pvridln-3-vl)propvloxvcarbonvnamfnomethvlIbenzamide (Table 1: Compound 841 
mp: 121-124 °C 

*H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 1.83-1.94(2H, m), 2.67(2H, t, J=7.3 Hz), 3.98(2H, t, J=6.6 Hz), 4.26(2H, d, 
J=5.9 Hz), 4.89(2H, br.s), 6.60(1H, dd, J=8.1, 8.1 Hz), 6.78(1H. d, J=7.3 Hz), 6.97(1H, ddd, J=1.5, 7.3, 8.1Hz), 
7.16(1H, d, J=8.1Hz), 7.29-7.33(1 H.m), 7.37(1H, d, J=8.1 Hz), 7.64(1H, d, J=8.1 Hz), 7.81(1H, dd, J=5.9, 6.6Hz), 
7.94(2H,d, J=8.1Hz), B.40-8.44(2H,m), 9.63(1 H, br.s) 

IRfKBrJcnrr 1 : 3348, 1696, 1635, 1523, 1458, 1302, 1272, 1141, 1019, 754, 713 
Example 56 

N-(2-amlnophenvlM-rN-(2-methylpvridin-3-vl)methoxv(^ifeonvlaminomethvllbenzamlde (Table 1: Compound 142) 
mp: 164-165 °C 

*H NMR(270 MHz, DMSO-de) 8 ppm: 2.49(3H, s), 4.2B(2H,d, J=6.6Hz), 4.89(2H, s), 5.10(2H, e), 6.60(1 H, t, J=6.6 
Hz), 6.78(1H, d, J=8.1 Hz), 6.90(1H, t, J=7.3 Hz), 7.17(1H, d, J=7.3 Hz), 7.21-7.26(1H, m), 7.37(2H, d, J=8.1 Hz), 
7.68(1 H, d, J=6.6 Hz), 7.92-8.00(3H, m), 8.39(1 H, d, J=4.4 Hz), 9.62(1 H, e) 
IR(KBr)cm-i: 3332, 1719, 1630, 1260 

Example 57 

N-(2-amlnophenvl>-4-fN-(6-methvlpvridin-3-vnmethoxvcart)onvlamlnomethvnbenzamide (Table 1: Compound 144) 
mp: 164-165 °C 

1 H NMR(270 MHz, DMSO-dg) 8 ppm: 2.46(3H, s), 4.27(2H, d, J=6.6Hz), 4.8B(2H, s), 5.05(2H, s), 6.59(1 H, dt, 
J=1.5, 8.1Hz), 6.78(1H, dd, J=1.5, 8.1Hz), 6.97(1H, dt, J=1.5, 7.3 Hz), 7.17(1H, d, J=7.3 Hz), 7.26(1 H, d, J=8.1 
Hz), 7.36(2H, d, J=8J1 Hz), 7.67(1H. dd, J=2.2, 8.1 Hz), 7.93(3H, d, J=8.1 Hz), B.45(1H, d, J=1.5 Hz), 9.62(1H, s) 
IR(KBr)cnrr': 3293, 1701, 1632, 1260 — 

Example 58 

N-(2-amlnophenvl)-4-fN-(2<hloropyridin-3-vnmethoxvcarbonvlaminomethvnbenzamide (Table 1: Compound 155) 
mp: (amorphous) 

1H NMR(270 MHz, DMSO-oy 8 ppm: 4.30(2H, d, J=5.9 Hz), 5.00(2H, s), 5.13(2H, s), 6.61 (1H, t, J=7.3 Hz), 6.79 
(1H, dd, J=1.5, 8.1 Hz), 6.98(1 H, dt, J=1.5, 7.3 Hz), 7.17(1H, d, J=6.6 Hz), 7.39(2H, d, J=8.8 Hz), 7.47-7.52(1H, 
m), 7.91-7.96(3H, m), 8.08(1 H, t, J=5.9 Hz), 8.40(1 H, dd, J=4.4, 1.5 Hz), 9.64(1 H, s) 
IR(KBr)cnrr 1 : 3340, 1702, 1632, 1273 

Example 59 

N-(2-aminophenvn-4-rN-(6-chloropvridin-3-vnmemoxvcarbonvlaminomethvnbenzamlde (Table 1: Compound 157) 
mp: 180-185 °C 

1 H NMR(270 MHz, DMSOd 6 ) 8 ppm: 4.24(2H, d, J=5.9 Hz), 4.89(2H, br.s) , 5.10(2H, s), 6.60(1H, t, J=7.3 Hz), 
6.78(1H, d, J=8.1 Hz), 6.97(1H, dt, J=1.5, 8.1 Hz). 7.16(1H, d, J=6.6 Hz), 7.37(2H, d, J=8.1 Hz). 7.56(1H, d, J=£.1 
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IR(KBr)cm^: 3292, 1718, 1630, 1262 
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1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 1 .49-1 78(3H, m), 1 .83-2.01 (3H, m), 2.30(3H, s), 2.85(2H, t), 3.74-3 94(2H 
m), 4.25(2H, d, J=5.8 Hz), 6.55-6.62(3H, m), 6.78(1 H, d, J=8.1 Hz), 6.97(1 H, t, J=7.3 Hz), 7.16(1 H, d, J=8 1 Hz)' 
7.37(2H, d, J=8.1 Hz), 7.79(1 H, t, J=6.6 Hz), 7.93(2H, d, J=8.0 Hz), 9.66(1 H, s) 
IR(KBr)cm-i: 3323, 2722. 1702, 1648, 1263 

Example 66 

N-(2-aminophenvlM-rN -(4^^ (Table 1: Compound 227) 

mp: (amorphous) 

1 H NMR(270 MHz. DMSO-ds) 8 ppm: 1.73(2H, t, J=6.6 Hz), 2.36-2.63(1 3H, m), 4.00(2H, t, J=6.6 Hz), 4 30(2H d 
J=5.8 Hz). 6.55-6.63(4H, m), 6.78(1H, d, J=6.6 Hz), 6.97(1H, t, J=7.3 Hz), 7.16(1H, d, J=7.3 Hz), 7.37(2H. d J=8 7 
Hz), 7.73(1 H t t, J=5.9 Hz), 7.94(2H, d, J=8.0 Hz), 9.66(1 H, s) 
IRfKBrJcnr 1 : 3341, 2706, 1701, 1262 

.Example 67 

N-(2-aminophenvM-rN-(t 9tt^ gable 1: Compound 221) 

mp: (amorphous) 

1 H NMR(270 MHz, DMSO-dg) 8 ppm: 1.50-1. 60(1 H, m), 1.88-2.00(1 H, m), 2.44-2.54(1 H, m), 3.41 -3.47(1 H, m) 
3.56-3.77(3H, m), 3.85-4.04(2H, m), 4.25(2H, d, J=5.9 Hz), 4.89(2H, s), 6.60(1 H, dd, J=7.3, 7.3 Hz). 6.78(1 H, d,' 
J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.17(1H, d, J=8.1 Hz), 7.37(2H, d, J=8.1 Hz), 7.81(1H, t, J=5.9 Hz), 7.94 
(2H, d, J=8.1 Hz), 9.62(1 H, br.s) 
IRfKBrJcnrr 1 : 3349, 1695, 1635, 1523, 1457, 1259, 754 

Example 68 

N-f2-amln ophenvh-4-fN-fphenoxvcarbonyl)aminomethvnbenzamid8 (Table 1: Compound 12) 
mp: 174-175 °C 

1 H NMR(270 MHz, DMSO-dg) 8 ppm: 4.36(2H, d, J=5.9 Hz), 4.90(2H,br.s), 6.60(1 H,dd, J=7.3, 7.3Hz), 6.77(1 H, 
dd, J=7.3, 7.3 Hz), 6.98(1 H, ddd, J=1.5, 7.3, 7.3 Hz), 7.05-7.24(4H, m), 7.39-7.46(4H, m), 7.97(2H, d, J=8.1 Hz), 
8.41 (1 H, t, J=5.9 Hz), 9.65(1 H, br.s) 

IR(KBr)crrri: 3443, 3362, 3313, 1732, 1706, 1636, 1527, 1493, 1458, 1305, 1217, 748 
Example 69 

N-f2-aminophenvn-4-rN-fp vridln-3-vnoxvcarbonvlaminomethvl1benzamlde (Table 1: Compound 81 ) 
mp: 209 °C(dec.) 

*H NMR(270 MHz, DMSO-dg) 8 ppm: 4.38(2H, d, J=6.6 Hz), 4.90(2H, br.s) , 6.55-6.63(1 H, m), 6.78(1 H. d, J=8.1 
Hz), 7.00(1 H, dd, J=7.3, 7.3 Hz), 7.17(1 H, d, J=8.8 Hz), 7.37-7.47(3H, m), 7.64(1 H, d, J=8.8 Hz), 7.97(2H, d, J=8.1 
Hz), 8.43(2H, d, J=3.1 Hz), 8.59(1H, t, J=5.9 Hz), 9.66(1H, br.s) 

Example 70 

N-(2-amlno- 5-fluorophenvl)-4-fN-(pyridln-3-yl)methoxvcarbonvlamlnomethvn (Table 1: Compound 110) 

mp: 160-1 62 °C 

1 H NMR(270 MHz, DMSO-dg) 8 ppm: 4.28(2H, d, J=6.6 Hz), 4.81 (2H, s), 5.10(2H, s), 6.70-6.90(2H, m), 7.10-8.00 
(8H, m), 8.53(1 H, d, J=3.6 Hz), 8.59(1 H, s), 9.61 (1H, s) 
IR(KBr)cm^:3269, 1716, 1638, 1488, 1436, 1247, 1141, 1043, 744 
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9.63(1 H, s) 

IR(KBr)cm-i:3330, 1694, 1633, 1524, 1457, 1298, 1269, 1045, 760 
Example 77 

N-(2-aminophenvl)^4N>(pvra2in-2'Vl)methoxvcamonvlaminom8thvnben2amide (Table 1: Compound 192) 
mp: 182 °C 

1 H NMR(270 MHz, DMSO-dg) 5 ppm: 4.30(2H, d, J=6.6 Hz), 4.88(2H, br.s), 5.20(2H, s), 6.60(1H, dd, J=7.3, 8 1 
Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=6.6, 8.1Hz), 7.16(1H, d, J=7.3 Hz), 7.39(2H, d, J=8.8 Hz), 7.94(2H. d, 
J=8.8 Hz), 8.08(1 H, Mike, J=6.6 Hz). 8.61 (1 H, s), 8.65(1 H, s), 8.68(1 H t s), 9.63(1 H, s) 
IR(KBr)cm-i:3266, 1709, 1632, 1535, 1508, 1284, 1055, 1022, 744 

Example 78 

N>f2^mln o-5-methoxvphenvlV44N-(pvrldln-3-vnmethoxv(^roonvlaminomethvnbenzamide (Table 1: Compound 121) 
mp: 141-143 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 3.66(3H, s), 4.29(2H, d, J=5.9 Hz), 4.51(2H, br.s), 5.10{2H, s), 6.63(1H, dd, 
J=2.9, 8.8 Hz), 6.74(1 H, d, J=8.8 Hz), 6.91 (1H, d, J=2.2 Hz), 7.38(2H, d, J=8.8 Hz), 7.41 (1H, s), 7.79(1 H, d, 
J=8.1 Hz), 7.92(2H,d, J=8. 1 Hz), 7.98(1 H, t, J=5.9Hz), 8.54(1 H,d, J=3.7Hz), 8.60(1 H,s), 9.65(1 H, s) 

Example 79 

N-(2-amino phenvM-rN-(pyridin-3-vnme^ fTable 1 ; 

Compound 1091 

mp: (amorphous) 

*H NMR(270 MHz, DMSO-ds) 6 ppm: 4.50(2H, s), 4.56(2H, s), 4.87(2H, s), 5.21 (2H. s), 6.60(1 H, t, J=7.7 Hz), 6.78 
(1H, d, J=7.3 Hz), 6.97(1 H, d, J=7.3 Hz), 7.17(1H, d, J=7.3 Hz), 7.20-7.50(4H, m), 7.60-8.00(4H, m), 8.40-8.60 
(4H, m), 9.65(1 H, s) 

IRfKBrJcnrr 1 : 3268, 1700, 1504, 1246, 1120, 940, 714 
Example 80 

N-(2-amlnophenvl)-4-rN-f3-(pvridin-3-vl)propvn-N-(pvridin-3-vnmethoxvcarbonvl amlnomethvnbenzamide fTable 1: 
Compound 1201 . 

mp: (amorphous) 

1 HNMR(270MHz, DMSO-dg) 8 ppm: 1.75-1.90(2H, m), 2.4B-2.62(2H, m), 3.20-3.36(2H, m), 4.55(2H, s), 4.89(2H, 
s), 5.16(2H, s), 6.57-6.63(1H, m), 6.76-6.80 (1H, m), 6.94-6.99(1H, m), 7.14-7.17(1H, m), 7.32-7.74(6H, m), 7.94 
(2H, d, J=8.1Hz), 8.30^.65(4H, m), 9.64(1 H, s) 

Example 81 

N-(2-hvdrogvphonv(M-fN-(pyridfo fTable 1 : 

Compound 1151 

mp: (amorphous) 

*H NMR(270 MHz, DMSO-cfe) 6 ppm: 4.52(2H, s), 4.57(2H,s), 5.20(2H, s), 6.84(1 H, t, J=6.6 Hz), 6.93(1 H, d, J=6.6 
Hz), 7.03(1 H, d, J=7.3 Hz), 7.37(4H,m), 7.68(2H, dd, J=1.5, 8.1Hz). 7.92(2H,br.s), 8.53(4H, m), 9.49(1 H, s), 9.77 
(1H,br.s) 

IR(KBr)cnrri: 3035, 1698, 1243, 1118, 754, 640 



63 



EP 0 847 992 A1 



10 



Pimple 82 ComPQundHl) 
Fvam ple 83 



20 



25 



30 



Hz). 7.42(2H, m), 7.51 (iH.s), 7- 79 0»- °> 



Fvamole 85 



40 



45 



SO 



55 



»1 

6.84(1H. d. J=8.8 Hz). 7-4K4H. 
lR(KBr)cm- 1 :3305, 1687, 15/* 




Hz).6.97(1H.t.J=7.3Hz)7.15(H^ 




64 



EP 0 847 992 A1 



7.67(1H l s) l 7.B8(1H l dd l J=1.5.8H2). 7.98(1^6, J=1.5 Hz), 8.56(1 H, dd, J=1. 5, 4.8 Hz), 8.68(1 H d J=1 5 
9.83(1H,s),9.91(1H,s) 

IR(KBr)cm-l: 3308, 1707, 1667. 1584, 1536, 1452, 1316, 1248, 1157, 1128, 1070, 955, 879, 795, 748, 710 
Example 88 



Preparation of N-r2-ami noph8nvl)>4'fN-fpvridin-3-vl)methoxvthiocarfeonvlaminomethvl1benzamid9 (Table 1: 
Compound 86) 

(88-1) To a solution of 20 mg of 3-pyridinemethanol (0.18 mmol) in 5 mL of dry THF were added 30 mg of N,N'- 
thiocarfaonyldiimidazole (0.16 mmol) at room temperature. After stirring overnight, to the mixture were added 50 mg 
of the compound from Example 1 , the process (1 -4) (0. 1 4 mmol). 

After leaving at room temperature overnight, to the solution was added 100 mL of chloroform, and the solution 
was washed with water (3 x 20 mL) and then saturated brine, and dried over anhydrous magnesium sulfate. After 
evaporation, the residue was purified by column chromatography on silica gel(eluent: chloroform:methanol = 30:1) to 
give 70 mg of N-[2-(N-tert-butoxycarbonyl)^^ 
mide (Yield: 88 %) as amorphous. 

*H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 1.45(9H, s), 4.73(2H, d, J=5.9 Hz), 5.52(2H, s), 6.73-7.33(3H, m), 7.35-7.43 
(2H, m), 7.58-7.95(5H, m), 8.14-a65(3H, m), 9.80(1H, s), 9.91(1H, t) 

(88-2) To a solution of 50 mg of the compound from the process (88-1 ) (0. 1 0 mmol) in 3 mL of methanol was added 
3 mL of 4N hydrochloric acid-dioxane, and the mixture was stirred at room temperature for 1 .5 hours. The mixture 
was poured into diluted sodium hydroxide aq. to neutralize the residual hydrochloric acid, and then was extracted 
with chloroform (3x10 mL). The organic layer was washed twice with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated to give 34 mg of N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxythiocaroc- 
nylaminomethyljbenzamide (Yield: 87%). 
mp: 154-156 °C(dec.) 

*H NMR(270 MHz, DMSO-oy 5 ppm: 4.73(2H, d, J=5.9 Hz), 4.88(2H, s), 5.52(2H, e), 6.60(1H, t, J=7.3 Hz), 6.77 
(1H, d, J=8.1 Hz), 6.96(1H, t, J=8.1 Hz), 7.16(1H, d, J=7.3 Hz), 7.29-7.41 (3H, m) ( 783-7.95(3H, m), 8.50-8.56(1H, 
m), 8.65(1 H, s), 9.62(1 H, s), 9.93(1 H, s) 

IR(KBr)cnr 1 :3204, 3035, 1631, 1523, 1456, 1289, 1191, 920, 753 
Example 89 

Preparation of N^-aminophenvlM'rN'-fpyridin-S-vimethvnureidomethvnbenzamide (Table 1: Compound 88) 

(89-1) To a solution of 0.28 g of 3-picolyiamine (2.6 mmol) in 10 mL of THF was added 0.42 g of N.N'-carbonyld- 
iimidazole (2.4 mmol) at room temperature, and the mixture was 6tirred for an hour. To the solution was added 0.58 g 
of the compound from Example 1, the process (1-4) (1 .8 mmol) at room temperature, and the solution was stirred for 
3 hours and then left overnight 

After diluting with water, the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, dried and evaporated. The residue was purified by column chromatography on silica gel (eluent: ethyl acetate: 
methanol = 10:1) to give 0.77 g of N-[2-(N-tert-butoxycaroonyl)am^ 
benzamide (Yield: 90 %) as a white amorphous solid. 

1 H NMR(270MHz, CDCI3) 6 ppm: 1.46(9H, s), 4.20(2H, d, J=5.1 Hz), 4.28(2H, d, J=4.3 Hz),6.10-6.30(2H, m), 
7.00-7.25(4H, m), 7.33(1 H, d, J=7.3 Hz), 7.49-7.54(2H, m), 7.5B-7.64(3H, m), 7.75(1 H, s), 8.28(1 H, br.s), 8.39(1 H, 
d,J=5.1 Hz), 9,65(1 H, br.s) 

(89-2) To a solution of 0.63 g of the compound from the process (89-1 )(1 .32 mmol) in 4 mL of dioxane and 2 mL 
of methanol was added 4 mL of 4N hydrochloride-dioxane, and the mixture was stirred at room temperature for 2 
hours. After adding saturated sodium bicarbonate aq., the mixture was extracted with ethyl acetate-methyl ethyl 
ketone. The organic layer was washed with saturated brine, dried and evaporated. The residue was washed with 
diisopropyl ether to give 0.37 g of N^-aminophenylH-fN'-fpyridin-S-ylmethyOureidomethyObenzamide (Yield: 
74.7 %) as a brown solid 
mp: 167-175 °C 

'H NMR(270 MHz. DMSO-d 6 ) 8 ppm: 4.27(2H, d, J=5.9 Hz), 4.31 (2H, d, J=5.9Hz), 4.89(2H, br.s), 6.57-6.63(3H, 
m), 6.78(1 H, d, J=8.1 Hz), 6.97(1 H, dd, J=7.3, 8.1 Hz). 7.1 7(1 H, d, J=7.3 Hz), 7.32-7.38(3H, m), 7.66(1 H, d, J=8.1 
Hz), 7.93(2H, d, J=8.1 Hz), B.44(1H, d, J=5.1 Hz), 8.49(1H, d, J=2.1 Hz). 9.63(1 H, br.s) 
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IRtKBOcm" 1 : 3344,3241. 1645,1560, 1527, 1S05, 1283,751,708 

(m p). iH NMR data and/or IR data are shown below. 
Example 90 

Exampje 91 
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raS^«xaTH.t'S^io-oH... 

Example 94 
M-(g.amlno -5-fluoroph 

Example 95 

mp: (amorphous) 
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1 H NMR(270 MHz. DMSO-d 6 ) 5 ppm: 4.43(2H, d. J=6.6 Hz). 4.69(2H, s). 6.83(1 H, t, J=6.6 Hz). 6.91(1 H d, J=8 1 
Hz), 7.68(1 H, d. J=6.6 Hz), 7.82(2H, d. J=8.1 Hz). 8.21(1H ( d, J=4.4 Hz), 8.35(1H, d, J=2.2 Hz), 8.81(1H, t, J=6 6 
Hz), 9.48(1 H,s), 9.75(1 H, s) 
IRfKBrJcnrr 1 : 3399, 1664, 1535, 1236, 1064 

Example 96 

Preparation of N-f2-ami nophenvl)-4-r2-fN-fpvridin-3-vnacetvlamino1ethvl1benzamida (Table 1: Compound 77) 

(96-1) To a suspension of 3.40 g of terephthalaldehydic acid (22.6 mmol) in 25 mL of toluene was added 4 mL of 
thionyl chloride, and the mixture was heated with stirring at 80 0 C for 2 hours. After cooling and evaporation, the 
residue was dissolved In 50 mL of THF to give a solution of the acid chloride. To a solution of 4.1 6 g of the compound 
from Example 1, the process (1-2) (20.0 mmol) In 10 mL of THF was added 6 mL of triethylamine (42.8 mmol) and 
then the above solution of the acid chloride was added dropwise under ice-cooling over 30 min. 

After stirring for 5 hours, to the mixture was added saturated sodium bicarbonate aq., and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine, dried and evaporated. The residue was purified 
by column chromatography on silica gel (gradient elution with chloroform to chloroform :ethyl acetate = 10:1) to give 
3.42 g of N-[2-(N-tert-butoxycart>onyl)amin^^ (Yield: 50.2 %) as a light brown solid. 

*H NMR(270MHz, CDCI 3 ) 8 ppm: 1.52(9H, s), 6.77(1H, br.s), 7.16-7.18(2H, m), 7.23-7.26(1 H, m), 7.88(1H, d, 
J=8.8 Hz), 7.98(2H, d, J=8.8 Hz), 8.1 3(2H, d, J=8.8 Hz), 9.57(1 H, br.s), 10.1 1 (1 H, br.s) 
IR(KBr)cnrr 1 : 3326, 3251, 1707, 1696, 1659, 1603, 1165 

(96-2) A suspension of 3.0 g of the compound from the process (96-1) (8.82 mmol) and 4.5 g of ethoxycarbonyl- 
methyl triphenylphosphine (12.9 mmol) In 10 mL of toluene was stirred in a stream of nitrogen at 80 °C for 5.5 
hours. After cooling, the mixture was diluted with ethyl acetate; washed with saturated sodium bicarbonate, water 
and saturated brine; dried; and evaporated. The residue was purified by column chromatography on silica gel 
(eluent chlorofomrethyl acetate = 20:1) to give 3.3 g of ethyl 4-{N-[2-(N-tert-butoxycarbonyI)aminophenyl]amino- 
carbonyl]cinnamate (Yield: 91 .1 %) as a yellow amorphous solid. 

1 H NMR(270 MHz, CDCI 3 ) 8 ppm: 1.35(3H, t, J=7.3 Hz), 1.52(9H, 6), 4.28(2H, q, J=7.3 Hz), 6.52(1H, d, J=15.1 
Hz), 6.80(1H, br.s), 7.16-7.25(3H, m), 7.61(2H, d, J=8.1 Hz), 7.71(1 H, d, J=15.1 Hz), 7.82(1H, d, 7.3 Hz), 7.98(2H, 
d, J=8.1 Hz), 9,34 (1H, br.s) 

(96-3) To a solution of 2.50 g of the compound from the process (96-2) (6.09 mmol) in 30 mL of THF and 40 mL 
of methanol was added 10 % Pd/C (wet, 0.5 g) in a stream of nitrogen, and then stirred in a stream of hydrogen 
for 30 min. After filling with nitrogen, the mixture was filtered to remove the catalyst, and the filtrate was evaporated. 
To the residue was added diisopropyl ether, and the precipitated solid was collected by filtration and dried to give 
2.23. g of N-[2-(N-tert-butoxycarbonyO (Yield: 88.8 %) as a 

white solid. 

'H NMR(270 MHz, CDCI 3 ) 8 ppm: 1.25(3H, t, J=7.3 Hz), 1.52(9H, s), 2.65(2H, t, J=7.3 Hz), 3.02(2H, t, J=7.3 Hz), 
4.13(2H, q, J=7.3 Hz), 6.77(1 H, br.s), 7.16-7.33(5H, m), 7.78(1H, d, J=8.1 Hz), 7.89(2H, d, J=8.8 Hz), 9.06(1 H, br.s) 
(96-4) To a suspension of 2.21 g of the compound from the process (96-3) (5.36 mmol) in 10 mL of methanol and 
15 mL of water was added 0.37 g of lithium hydroxide monohydrate (8.82 mmol), and the mixture was stirred at 
40 °C for 3 hours. After cooling, to the mixture was added 10 % hydrochloric acid and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine, dried and evaporated. To the residue was 
added diisopropyl ether, and the precipitated solid was filtered and dried to give 1 .87 g of N-{2-(N-tert-butoxycar- 
bonyl)aminophenyl]-4-(2-carboxyethyl)benzamide (Yield: 90.8 %) as a white solid. 

1 H NMR(270 MHz, DMSOdg) 8 ppm: 1.45(9H, s), 2.59(2H, t, J=7.3 Hz), 2.91(2H, t, J=7.3 Hz), 7.13-7.20(2H, m), 
7.40(2H, d, J=8.1 Hz), 7.54(2H, dd, J=7.3, 2.1 Hz), 7.88(2H, d, J=8.1 Hz), 8.66(1H, br.s), 9.79(1 H, br.s) 
(96-5) To a suspension of 0.12 g of the compound from the process (96-4) (0.3 mmol) in 5 mL of benzene were 
added 0. 1 mL of triethylamine (0.7 mmol) and 0.3 g of molecular sieves 4A, and the mixture was stirred in a stream 
of nitrogen for 0.5 hours. To the mixture was added 0.15 mL of diphenylphosphoryl azide (0.7 mmol), and the 
mixture was refluxed with heating for 2 hours. After cooling, to the mixture was added 0.4 mL of benzyl alcohol 
(3.8 mmol), and the mixture was refluxed with heating for additional 2.5 hours. After diluting with ethyl acetate, the 
reaction mixture was washed with water and saturated brine. 

The organic layer was dried and evaporated. The residue was purified by column chromatography on silica gel 
(eluent chloroform:ethyl acetate = 4:1) to give 129 mg of N-[2-(N-tert-butoxycarbonyl)aminophenyI]-4-[2-(N-benzy- 
loxycarbonylamino)ethyi]benzamide (Yield: 68 %) as a clear oil. 



67 



EP 0 847 992 A1 



7 9 Hzl 3 45-3 54(2H, m). 4.80(1H, m). 5.10(2H, s), 
6.76(1H. br-s). 7-20-7_38(r Oh^ , ^ ^ prooess (96 . 5) (0.26 mmo., g ^ ^ 

WoV5T»S SS * a streak nitrogen, ^^ d i^ 

3d JdcSS me filtrate was evaporated and ^^^^wmmol) and then 0.28 goJtnethyl- 

removingthe 3 .pyridineacetic acid hydrochloride ( J* addedO.17 got 2-chloro- 

amine (2.0 mmol), and ne mrou mjxlure was stirred tarznnn 

D^ratmnotN-C-nmlnnphenyi^H i as (96-4) (1 5 mmol) In 5 mL of 
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Example 9S 

Preparation of N-(2-aminophenv^4^ pyridin-3-vl^ (Table 1 : Com pound fifi) 

* (98-1) To a solution of 1.99 g of methyl 4-hydroxymethylbenzoate (12.0 mmol) in 20 mL of THF were added 1.78 
g of N,N'-carbony!diimidazole (1 1 .0 mmol) at room temperature, and the solution was stirred for an hour. To the solution 
were added 1.08 g of 3-picolylamine (10.0 mmol) at room temperature, and the mixture was stirred for 3.5 hours and 
left overnight. Water was added to the solution, and the mixture was extracted with ethyl acetate. 

The organic layer was washed with saturated brine, dried and evaporated. The residue was purified by column 
chromatography on silica gel (eluent: ethyl acetate) to give 2.76 g of N-(4-methoxycarbonyl)benzyloxycarbonyl-3-pic- 
olylamine (Yield: 91 .9 %) as a white waxy solid. 

1 H NMR(270MHz, CDCI 3 ) 5 ppm: 3.91 (3H, s), 4.40(2H, d, J=5.9Hz), 5.18(2H, s), 5.50(1 H, br.s), 7.24-7 28(1 H m) 
7.40(2H, d, J=8.1 Hz), 7.65(1 H, d, J=7.3 Hz), 8.02(2H, d, J=8.8 Hz), 8.50-8.53(2H, m) ' 
(98-2) To a suspension of 2.40 g of the compound from the process (98-1) (8.0 mmol) in 10 mL of methanol and 
20 mL of water was added 0.42 g of lithium hydroxide monohydrate (10.0 mmol), and the mixture was stirred at 
room temperature for 5 hours. To the reaction mixture was added 10 % hydrochloric acid to acidified to pH 2 to 4, 
and the precipitated solid was collected by filtration and dried to give 1.83 g of N-(4-carbaxy)benzyloxycarbonyl- 
3-picolylamine (79.9 %) as a white solid. 

'H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.24(2H, d, J=5.9 Hz), 5.13(2H, s), 7.33-7.38 (1H, m), 7.46(2H, d, J=8 1 
Hz), 7.94(2H, d, J=8.1 Hz), 7.95-8.01(1H. m), 8.46(1H, d, J=5.1 Hz), 8.49(1H, d, J=1.5 Hz), 13.0(1H, br.s) 
(98-3) To a suspension of 1 .26 g of the compound from the process (98-2) (4.4 mmol) in 20 mL of dichloromethane 
were slowly added 1 .0 mL of oxalyl chloride (11 .4 mmol) and then several drops of DMF. The reaction mixture was 
stirred at room temperature for 1 0 min. and at 40°C for additional 30 min. After cooling, the mixture was evaporated 
and the excess oxalyl chloride was removed by evaporation with toluene. To the residue was added 10 mL of 
dichloromethane. Under ice-cooling, to the mixture was added dropwise a solution of 0.83 g of the compound from 
Example 1, the process (1-2) (4.0 mmol) in 8 mL of dichloromethane and 8 mL of pyridine, and the solution was 
warmed to room temperature with stirring for 7 hours and left overnight. 

To the mixture was added saturated sodium bicarbonate, and the mixture was extracted with chloroform. The 
organic layer was washed with saturated brine, dried and evaporated. Toluene was added to the residue to azeotrop- 
ically remove the excess pyridine. The residue was purified by column chromatography on silica gel (eluent: ethyl 
acetate) to give 1.40 g of N-[2-(N-tert-butcocycarbony^ 
benzamide (Yield: 73.4 %) as a light brown solid. 

iHNMR (270 MHz, CDCI 3 ) 5 ppm: 1.51(9H, s), 4.40(2H, d, J=5.9 Hz), 5.19{2H, s), 5.56(1H, m), 7.07(1H, br.s), 
7.14-7.31(4H, m),7.43(2H, d, J=8.1 Hz), 7.65(1 H, d, J=8. 1 Hz), 7.76(1H, d, J=7.3 Hz), 7.95(2H, d, J=8.1 Hz), 8.52 
(2H, d, J=4.1 Hz), 9.32(1 H.br.s) 

(98-4) To a solution of 1 .00 g of the compound from the process (98-3) (2. 1 0 mmol) in 1 0 mL of dioxane and 2 mL 
of methanol was added 9 mL of 4N hydrochloric acid-dioxane at room temperature, and the mixture was stirred 
for 2 hours. To the mixture was added saturated sodium bicarbonate and the mixture was extracted with ethyl 
acetate-methyl ethyl ketone (1:1). The organic layer was washed with saturated brine, dried and evaporated. To 
the residue was added methanol-diisopropyl ether, and the precipitated solid was collected by filtration and dried 
to give 0.79 g of N-(2-amlnopheny0-4-[(pyridin^ (Yield: quantita- 

tive) as a white solid, 
mp: 139-141 P C 

1 H NMR(270 MHz, DMSO-cy 5 ppm: 4.25(2H, d, J=5.9 Hz), 4.90(2H, s), 5.13(2H, s), 6.60(1 H, dd, J=6.6, 7.3 Hz), 
6.78(1H, d, J=7.3 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.17(1H, d, J=7.3 Hz), 7.36(1H, dd, J=4.4, 8.1 Hz), 7.47(2H, 
d, J=8.1 Hz), 7.67(1H, d, J=8.1 Hz), 7.97(2H, d, J=7.3 Hz), 7.90^8.00(1 H, m), 8.46(1H, dd, J=1.5, 5.1 Hz), 8.49 
(1H, d, J=2.1 Hz), 9.65(1 H, br.s) 

IR(KBr)cm* 1 : 3326(br.), 1694, 1637, 1526, 1458, 1147, 750, 712 
Example 99 

Preparation of N-f2-amino phenyll-4-f3-fimidazol-1 -vhpropvlamlnocarbonvloxvmethvnbenzamide (Table 1 : Compound 



The title compound was prepared as described in Example 98. 
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mp: (amorphous) . 2 g4 . 3 02(2H , m ). 3.98(2H, t, J=7.3 Hz). 4.88(2H. s). 5.11 

1H NMR(270 MHz, DMSO-d 6 ) J *^ffi 7 $££ 7^7.^, m). 7*1(1* s). 7.98(2H, d, J=8, 
(2H, s), 6.55-6.63(lH. m), 676-6.97(3M, m), ^ 
Hz)! 9.66(1 H.s) 



Example 100 

Preparation "f Ni-(2-aminopnenvi 



Kreparai m" ui — ^ 120 mL ot dichlo 

(1 00-1 ) To a solution of 1 6.6 g of the oompoun^ 
rem th ane was added 16.8 mL of ^ h ^^^rr B *Son wis stirred for 7 hour. To the solufon 
trobenzoyl chloride (86.4 mmol) In 40 mi. of dlchlo ;^^ e a ^ s exlracted with chloroform, 
was added saturated sodium bicarbonate aq and J^^SLiumbican^nate and saturated brine; dned; 

m ide(Yield:B6%)asawWe^id 5B4(2 H, s ).6.61(2H.d l J=8.BHz),7.10-7.18(2H.m). 7.46-7.55 

1 H NMR(270 MHz, DMSO^ 8 ppm. 1 ; 46(9M, sj 

" ' > l 7 fia , 2H d J=8 8 Hz). 8.67 1H. s). 9.49(1H. s) g L f dich | orome thane 

point(mp), 1 H NMR data and/or IR data are shown below. 
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N-(2-aminophenvM-fO 
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Example 102 

N-(2>aminoDhenyl).4-rf4^hiorophenvl acetvnamino1benzamid6 (Table 1: Compound 151 
mp: (amorphous) 

1H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 372(2H, s), 7.29-7.43(8H, m) ( 7.77(2H, d, J=8.8 Hz), 8.00(2H d J-8 8 Hz) 
1 0.29(1 H,s),1 0.52(1 H,s) ^ 
IR(KBr)cnrr 1 : 3300, 2868, 1664, 1638, 1520 

Example 103 

,N-(2-aminophenvl)>4-r(2-nftro P henvlacetvn amlno1benzamide hydrochloride (Table 1: hydrochloride of Compound 19) 
mp: (amorphous) 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.20(2H. s), 7.20-7.30(3H, m), 7.40-7.45(1 H, m), 7.60(2H, d), 7.71-7 77(3H 
m), 8.02-8.10(4H, m), 10.27(1H, br.s), 1 0.64(1 H.br.s) " 1 ' 

IR(KBr)crrr': 3263, 1676, 1647, 1518, 1184, 759 

Example 104 

N-(2-aminophenvn-4-rf4 -nltrophenviacetynamino1benzam}de (Table 1: Compound 211 
mp: 222-226 °C 

'H NMR(270 MHz, DMSOd 6 ) 6 ppm: 3.90(2H, s), 4.96(2H, br.s), 6.60(1H, dl, J=1.5, 6.6 Hz), 6.78(1H, dd J=1 5 
6.6Hz), 6.97(1 H, dt, J=1 .5, 6.6Hz), 7.15(1H, dd, J=1.5. 6.6 Hz), 7.63(2H, d, J=8.8 Hz), 7.71(2H. d, J=8 8 Hz) 7 95 
(2H, d, J=8.8 Hz), 8.22(2H, d, J=8.8 Hz), 9.59(1 H, s), 10.54(1 H, s). ' 
IR(KBr)crrr 1 : 3395, 3334, 1671, 1630, 1519, 1346 

Example 105 

N-f2-amlnophenvn-4-rf2- aminophenvlacetvnamlno1benzamlde fTable 1: Compound 22) 
mp: 177-182 °C(dec.) 

^H NMR(270 MHz, DMSO-dg) 5 ppm: 3.54(2H, s), 4.88(2H, br.s), 5.09(2H, br.s), 6.55(1H, dd, J=6.6, 7.3 Hz), 6 59 
(1H, dd, J=7.3, 7.3 Hz), 6.6B(1H, d, J=7.3 Hz), 6.78(1H, d, J=7.3 Hz), 6.96(2H, dd, J=7.3, 7.3 Hz), 7.06(1H d 
J=6.6 Hz), 7.15(1H. d, J=7.3 Hz), 7.71(2H, d, J=8.B Hz), 7.95(2H, d, J=8.8 Hz), 9.57(1H, br.s), 10.39(1H, brs) 
IR(KBr)crrr 1 : 3374, 3256(br.) t 1683, 1597, 1503, 1317, 1262, 1180, 1153, 747 

Example 106 

N-(2-amlnophenvt)-4-rf4-fl minophenvlacetvnamlnolbenzamlde fTable 1: Compound 26) 
mp: 219-226 °C(dec.) 

1 H NMR(270 MHz, DMSO-dg) 5 ppm: 3.46(2H, s), 4.93(4H, br.s), 6.52(2H,d, J=8.1Hz), 6.59(1H, dt, J=1.5, 7.3 Hz) 
6.77(1H, dd, J=1.4, 7.3 Hz). 6.97(1H, dt, J=1.4, 7.3 Hz), 6.99(2H, d, J=8.1 Hz), 7.15(1H, dd, J=1.5, 7.3 Hz), 7.70 
(2H, d, J=8.8 Hz), 7.93(2H, d, J=8.8 Hz) 
IR(KBr)cnri: 327B, 3032, 1675, 1628, 1516 

Example 107 

N-f2-amrnophenvn-4«ff4- methoxvphenvlacetvnamlno1benzamidB (Table 1: Compound 32) 
mp: (amouphous) 

1 H NMR(270 MHz, DMSO-oy 5 ppm: 3.62(2H, s), 3.74(3H, s), 6.90(2H, d, J=8.8 Hz), 7.26(2H, d, J=8.8 Hz), 7.30 
(3H, m), 7.39(1H, m), 7.77(2H, d, J=8.8 Hz), 7.99(2H, d, J=8.8 Hz), 10.26(1H, s), 10.44(1H, s) 
IR(KBr)cnr 1 : 3300, 2759, 1670, 1638, 1514, 1250 
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Example 108 

70 Fxamole 109 

HZ),9.87(1H ( 6) 1 10.54(1H.3) 

|R(KBr)crrri: 3260, 1664, 1605, 1521, 1327, 1119 




2S 
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10.46(1H,s) 

mp: 182-189 'Ctdec.) „ 7 29 -7 59(4H, m), 7.80(2H, d, J=8.8 Hz) 8 05(1H.m),8.11(2H. 
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Example 114 

107) ' 

mp: 145 °C(dec.) 

1 H NMR{270 MHz, DMSO-d 6 ) 6 ppm: 4.1 8 and 

4.42(total 2H, s), 4.73 and 4.83(total 2H, s), 4.87(2H, br.s), 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1 H, d, J=B 1 Hz) 
6.96(1H, dd, J=7.3, 7.3 Hz), 7.16(1H, d, J=8.1 Hz), 7.35-7.45(1H, m), 7.66(2H, d, J=5.9 Hz), 7.70-7.80(1 H, m),' 
7.90-8.00(2H, m), B.51-B.55(1H, m), 8.58(1H, s), 9.60(1H, br.s), 10.36 and 10.43(total 1H, br.s) 

Example 115 

N-f2-ami nophenvn-4-frN-(pyridin-3'vnmethvlamino1acetvlaminoTbenzamlde (Table 1: Compound 105) 
mp: 160 °C(dec.) 

*H NMR(270 MHz, DMSOdg) 6 ppm: 3.30(2H, s), 3.79(2H, s), 4.88(2H, s), 6.60(1 H, dd, J=7.3, 7.3 Hz), 6.78(1 H. 
d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.16(1H, d, J=8.1 Hz), 7.74(2H, d, J=8.8 Hz), 7.80(1H, d, J=7.3 Hz), 
7.95(2H, d, J=8.1 Hz), 8.46(1 H, d, J=3.7 Hz), 8.57(1 H, s), 9.57(1 H, s) t 10.08(1 H, br.s) 
IR(KBr)cnr 1 : 3298, 1693, 1637, 1602, 1544, 1454, 1262, 848, 762 

Example 116 

N-(2-amin ophenvn-4-fN-fpvridin-3-vnmethvloxamovlamino1benzamide (Table 1: Compound 104) 
mp: (amorphous) 

*H NMR(270 MHz, DMSO-cfe) 6 ppm: 4.43(2H, d, J=6.6 Hz), 4.90(2H,br.s), 6.60(1H, dd, 5=6.6, 7.3Hz), 6.7B(1H, 
d, J=7.3 Hz), 6.97(1 H, ddd, J=1.5, 6.6, 7.3 Hz), 7.16(1 H, d, J=7.3 Hz), 7.37(1 H, dd, J=4.4, 8.1 Hz), 7.73(1 H, d, 
J=8.1 Hz), 7.96 and 7.96(4H, AA'BB', J=9.4 Hz), 8.47(1H, dd, J=1.5, 5.1 Hz), 8.56(1 H, d, J=1.5 Hz), 9.59 (1H, s), 
9.67(1 H, t, J=6.6 Hz), 10.92(1 H, br.s) 
IR(KBr)cnr 1 : 3299, 1644, 1518, 1320, 1119, 748 

Example 117 

N-fc-amin ophenvlM-rfN-fovridin^ (Table 1: Compound 106) 

mp: (amorphous) 

1 H NMR(270MHz, DMSO-d 6 ) 5 ppm: 4. 11 (major 2H, s), 4.26(minor 2H, s), 4.75(major 2H, s), 4.65(mlnor 2H, s), 
4.88(total 2H, br.s), 6.60(total 1H, dd, J=7.3, 8.1Hz), 6.78(total 1H, d, J=7.3 Hz), 6.97(total IH, dd, J=7.3, 8.1 Hz), 
7.15(total 1H, d, J=8.1 Hz), 7.41-7.95(total8H, m), 8.46-8.52(total IH, m), 8.63-8.70(total 2H, m), 9.59(total 1H, s), 
1 0.22(major 1 H, br.s), 1 0.37(minor 1 H, br.s) 
IR(KBr)cnri: 3269, 1701, 1637, 1603, 1534, 1506, 1312, 1254, 752 

Example 118 

N-f2-amlnophenvl)-4-rr4-(pvridin-3-vl)butanovnamino1benzamide (Table 1: Compound 70) 
mp: 165-167 °C(dec.) 

"•H NMR(270 MHz, DMSO-dg) 5 ppm: 1.8B-1.99(2H, m), 2.68(2H, t, J=7.3 Hz). 2.39(2H, t, J=7.3 Hz), 6.78-6.81 
(1 H, m), 6.94-6.99(1 H, m), 7.1 5-7.18(1 H, m), 7.34-7.39(1 H, m), 7.69-7.72(3H, m), 7.94{2H, d, J=8.B Hz), 8.43-8.48 
(2H, m) 

IR(KBr)cnri: 3291, 1660, 1626, 1308, 1261, 1182, 1027, 825, 747 
Example 119 

N-(2-aminophenvl)-4-rrN-(pvridin-3-vnmethvl-N-methvlamlno1acetvlamlno1benzamide (Table 1: Compound 108) 
mp: 154-155 °C 
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(IH.br.s) 
Example 120 
M-f9-aminopheny 

!*a£* an. «* '*»• 1 °* im ,068 ' 757 




Example 122 
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Example 124 

N-rg-aminoDhePY'H-fN-fthiophen: 
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Example 125 

NjggmjnoBhenyj^^ (Table 1 : Compound 109) 

mp: 180-183 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.24(3H, s), 4.08(2H, br.s), 4.50(2H, s), 4.94(2H, br.s), 6.60(1 H, dd, J=7 3 
7.3Hz), 6.79(1H, d, J=8.1 Hz), 6.98(1H, dd, J=7.3, 8.1Hz), 8.03{1H. d, J=8.1 Hz), 8.48^.50(2H, m). 9.72(1H br s) 
IR(KBr)cm' 1 : 3395, 3283, 1683,1639, 1604, 1506,1459,1307,1124 ' 

Example 126 

N-(2>amin ophenvn-4-rN-(pvridin-2-vnmethoxvacetvlamino1benzamide (Table 1: Compound 176) 
mp; 171-173 °C 

!H NMR(270 MHz, DMSO-dg) 5 ppm: 4.26(2H, s), 4.74(2H, s), 4.89(2H, br.s), 6.60(1 H, dd, J=6.6,8.1 Hz) 6 78 
(1H, d, J=7.3 Hz), 6.97(1H, ddd, J=1.5, 7.3, 8.1 Hz), 7.16(1H, d, J=7.3 Hz), 7.35(1H, dd, J=5.1, 6.6 Hz), 7 80(2H 
d, J=8.1 Hz), 7.80-7.89(1H, m), 7.97(2H, d, J=8.1 Hz), 8.59(1H, d, J=4.4 Hz), 9.59(1H, br.s), 10.30(1H, br s) 
IR(KBr)crrr': 3391, 3258, 1678, 1629, 1593, 1517, 1128, 767, 742 

Example 127 

N-(2-amlnophenvlM-f N-(N"nfcotinovlamrno^acetvlamino1benzamid9 (Table 1 : Compound 97) 
mp: 218-220 °C(dec.) 

1 H NMR(270 MHz, DMSO-dg) 5 ppm: 4.1 3(2H t d, J=5.9 Hz), 4.89(2H, s), 6.59(1 H, dd, J=7.3. 7.3 Hz), 6.77(1 H d 
J=8.1 Hz), 6.96(1H,dd, J=7.3 t 8.1 Hz), 7.15(1H, d, J=7.3Hz), 7.55(1 H, dd, J=5.1, 8.1 Hz), 7.73(2H, d, J=8.8 Hz)' 
7.96(2H, d, J=8.8 Hz). 8.25(1H, d, J=8.1 Hz), 8.74(1H, d, J=5.1 Hz), 9.07(1H, d, J=1.5 Hz), 9.13(1 H, Mike, J=5 9 
Hz),9.58(1H,8),10.36(1H f s) 

Example 12B 

N-(2-aminophenvn-5-r3-fp yri^^ gable 3: Compound 11 

mp: 267-272 °C 

*H NMR(270 MHz, DMSO-ds) 8 ppm: 2.51(2H, t, J=7.3 Hz), 2.97(2H, t, J=7.3 Hz), 6.61(1H, dd, J=8.1, 8.B Hz), 
6.80(1H, dd, J=1.5, 8.1Hz), 6.99(1H, dd, J=8.1, 8.8 Hz), 7.20(1H, dd, J=1.5, B.1 Hz), 7.32(1H, dd, J=5.2, 8.1 Hz), 
7.49(1H, dd, J=1.5, 8.8 Hz), 7.61(1H, d, J=8.8 Hz), 7.67(1 H, s), 7.70(1H, m), 8.15(1H, d, J=1.5 Hz), 8.40 (1H, dd, 
J=1.5, 5.2 Hz), 8.51(1H, d, J=1.5 Hz), 9.84(1H, e), 10.1(1H, s) 
IR(KBr)cnrr 1 : 3333, 3272, 1666, 1583, 1561, 1458, 1314, 1247, 1143, 807, 746, 713 

Example 129 

Preparation of N-(2-amlnc)Phenvl>-4-rN-f 2-(pvridin-3^1)oxvproplonvnamino1benzamlde (Table 4: Compound 2) 

(1 29-1 ) in 1 0 mL of dichloromethane were dissolved 0.34 g of the compound from Example 47, the process (47-2) 
(1.2 mmoi) and 0.34 g of the compound from Example 100, the process (100-2) (1.0 mmol), and then 0.5 mL of tri- 
ethylamine (3.6 mmoi). Under tee-cooling, to the solution was added 0.21 g of 2-chloro-1,3-dimethylimidazoIidinium 
chloride (1.24 mmol) in 5 mL of dichloromethane, and the solution was stirred under ice-cooling for 2 hours. After 
neutralizing with saturated sodium bicarbonate aq., the mixture was diluted with water and extracted with chloroform. 
The organic layer was washed with saturated brine, dried and evaporated. The residue was purified by column chro- 
matography on silica gel (eluent ethyl acetate.methano! = 10:1) to give 0.68 g of N-{2-(N-tert-butoxycarbonyIamino) 
phenyq-4-[N-{2-(pyridin-3-y0oxypropionyl]arTiinoIbenzamide as a mixture with 1,3-dimethyl-2-imidazolinone. 

1HNMR(270MHZ, CDCI3) 5 ppm: 1.52(911, s), 1.70(3H, d, J=6.6 Hz), 4.84(1H, q, J=6.6 Hz), 6.89(1H, br.s), 
7.12-7.31 (6H, m), 7.68(2H, d, J=8.8 Hz), 7.79(1 H, d, J=8.1 Hz), 7.96(2H, d, J=8.8 Hz), 8.34(1H, d, J=2.9, 2.9 Hz), 
8.43(1 H, d, J=1. 5 Hz), 9.25(1 H, br.s) 

(129-2) To a solution of 0.68 g of the compound from the process (129-1) in 5 mL of dichloromethane was added 
10 mL of 15 %(volArc)I) trifluoroacetlc acid/dichloromethane, and the solution was stirred at room temperature for 
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4.5 tats. Alt., r»dt»»* 3 ft. «**» t^iS^^«^^^Tl 
6, erapoo.tioa The soMiee. «^ diisoptopyl efter. and fte precipitated solidwas 

dLL.^To^ 

Sr^^^^aJerd^ 

^i 7 b»"-' d. — ■ *«- 

(lH,br.s) 

Example 130 . . n<l . 

££SE§lM ^^^ ddd 

(13 0-1)Toasuspenslc^.4ga»^ 
dropwfe O uYU^ 

podium ItaUt* m. »» "* S^SSSSni ehroMtocraph, on Mk» gel tt»J— • J*" «* 
^Ift^"^ 

30-1 (15.7 mmoO, and the solution was s * ^^Tcette acid and trifluoroacetic acid (6 5 g). The 
removed by evaporation to give a mixture of ^^t^TSS, ms added 25 mL ot pyridine and then was 
ZSm^Z dissolved in 70 mL of dk*lorc^1haneJ^ chforWe (1 4 . 0 mmo |.n 20 

SS/ aSd dropwise under Ice-cooling, 2.37 ^^^J^^^Zcodm *» additional 5 hours. To the 

SdtehLomethane over 30 min, ^^^^^^^^iom^c^.^^ 
Tni.rti 0 nvrasaddedsaturatedsodiumbicart>onateaq..andsiirn^ saturated brine, dried and evaporated. The 

ohioroform. The ^^^^^JSuSwith ethyl acetate to eU;y, ££* 

residue was purified by column ?'<™^^ 

The^c^^ 

ItM ketone a 2-1 mixture of ethyl acetate-THF, and ethyl I acetara. ui ^ deh ydrating reagent by 

S^atura^^ 

filteri „, the f^^^^^^ to give 1.29 g of N-(2-amino P heny.H-[N-(pynd 1 n 
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Example 131 

Preparation of N-(2-aminophenvlH-fN ^ na ble 4: Compound 11 

(131-1) To a suspension of 1.24 g of sodium hydride (60 % oil dispersion; 31 mmol) in 90 mL of THF were added 
dropwise 3.27 g of 3-pyridinemethanol (30 mmol) in 10 mL of dry THF at room temperature over 5 min. The resulting 
white suspension was stirred at room temperature for an hour, to which was then added dropwise 6.27 g of tert-butyl 
2-bromopropionate (30 mmol) in 10 mL of dry THF at room temperature over 5 min. The mixture was stirred at room 
temperature for 11.5 hours. After adding water, the mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated brine, dried and evaporated. The residue was purified by column chromatography on silica gel 
(eluent: n-hexane:ethyl acetate = 1 :1 ) to give 4.01 g of tert-butyl (pyridin-3-yl)methoxyacetate (Yield: 56 3 %) as a dark 
brown oil. 



'H NMR(270 MHz, CDCi 3 ) 6ppm: 1.42(3H, d, J=7.3 Hz), 1.50(9H, s), 3.96(1H, q, J=6.6 Hz), 4.47, 4.69(2H ABq 
J=11.0 Hz), 7.29(1 H, dd, J=5.1 ( 8.1 Hz), 7.75(1 H, d, J=8.1 Hz), 8.5(1H, d, J=4.4 Hz), 8.60(1H, s) 
(1 31 -2) To a solution of 1 .09 g of the compound from the process (131-1) (4.59 mmol) in 5 mL of dlchloromethane 
was added 6 mL of trifluoroacetic acid, and the solution was stirred at room temperature for 9.5 hours. After evap- 
oration, to the residue was added 25 mL of dichloromethane and 3 mL of pyridine. Under ice-cooling, to the solution 
was added dropwise 0.70 g of 2-chtoro-1 ,3-dimethylimidaolidinium chloride (4. 1 mmol) in 8 mL of dichloromethane, 
and then the mixture was stirred for 30 min. To the solution was slowly added dropwise 0.98 g of the compound 
from Example 100, the process (100-2) (3.0 mmol) in 20 mL of dichloromethane and 10 mL of pyridine under ice- 
cooling over 15 min, and the solution was warmed to room temperature with stirring for 8 hours. After adding 
saturated sodium bicarbonate aq., the mixture was diluted with water and extracted with chloroform. The organic 
layer was washed with saturated brine, dried and evaporated. The residue was purified by column chromatography 
on silica gel (eluent ethyl acetatermethanol = 8:1) to give 1.19 g of N-{2-(N-tert-butoxycabony!amino)phenylJ-4- 
[N-{2-(pyridin-3-yl)methoxypropionyl]amino]benzamide as a 2:3 (molar ratio) mixture with 1 ,3-dimethyl-2-imida- 
zolinone. 

*H NMR(270MHz, CDCI 3 ) 5 ppm: 1.51(9H, s), 1.54(3H, d, J=6.6 Hz), 4.13(1H, q, J=6.6 Hz). 4.65, 4.71 (2H, ABq, 
J=11 .7 Hz), 7.12-7.18(2H, m), 7.28-7.37(3H, m), 7.6 5(2H, d, J=8.1 Hz), 7.73(2H, br.d, J=5.9 Hz), 7.96(2H f d, J=8.B 
Hz), 8,59-8.64(3H, m), 9.39(1 H, br.s) 

(1 31 -3) To a solution of 1 . 1 9 g of the compound from the process (1 31 -2) (1 .8 mmol) in 1 0 mL of dichloromethane 
was added 20 mL of 15 % (vobVol) trifluoroacetic acid in dichloromethane, and the solution was stirred at room 
temperature for 4.5 hours. The solution was poured into saturated sodium bicarbonate, and dichloromethane was 
removed by evaporation. The resulting aqueous layer was extracted with ethyl acetate. The organic layer was 
washed with saturated brine, dried and evaporated. To the residue were added methanol and diisopropyl ether, 
and the precipitated solid was collected by filtration and dried to give 585 mg of N-(2-amlnophenyO-4-[N-[2-teyridIn- 
3-yl)methoxypropionyQamino]benzamide as a light brown solid, 
mp: 144-148 °C 

1 H NMR(270 MHz, DMSO-dg) 5 ppm: 1.40(3H, d, J=6.6 Hz), 4. 14(1 H, q, J=6.6 Hz), 4.56 and 4.65(2H, ABq, J=11 .8 
Hz), 4.89(2H, br. s), 6.60(1H, dd, 5=7.3, 7.3Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.16(1H, d, 
J=7.3 Hz), 7.40(1 H, dd, J=4.4 Hz, 7.3 Hz), 7.78-7.85(3H, m), 7.97(2H, d, J=8.8 Hz), 8.52(1 H, dd, J=1.5, 5.1 Hz), 
8.61(1H, d, J=2.1 Hz), 9.60(1H, s), 10.15(1H, s) 

Example 132 

Preparatio n of N-f2-aminophenvl)-4-fN-benzvlamino)carbonvlbenzamide (Table 1: Compound 8) 

(132-1) To a suspension of 13.0 g of monomethyl terephthalate (72.2 mmol) in 100 mL of toluene was added 
dropwise 10 mL of thionyl chloride at room temperature. After stirring at 80 °C for 3 hours, the solvent and an excess 
amount of thionyl chloride were removed by evaporation. The residue was suspended in 100 mL of dioxane, and 9.98 
g of 2-nitroaniline (72.2 mmol) were added to the suspension, followed by refluxing with heating for 4 hours. 

After cooling and evaporation, the residue was washed with methanol to give 20.3 g of N-{2-nrtrophenyI)-4-meth- 
oxycarbonylbenzamide (Yield: 93.7 %) as a yellow solid. 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.91(3H, s), 7.43-7.49(1H, m), 7.76-7.78(2H, m), 8.03(1H, d, J=8.1 Hz), 8.08 
(2H, d, J=B.B Hz), 8.14(2H, d, J=8.8 Hz), 10.94(1 H, s) 

(1 32-2) To a solution of 4.24 g of the compound from the process (1 32-1 ) in 50 mL of THF and 50 mL of methanol 
was added 0.4 g of 1 0 % Pd/C in a stream of nitrogen, and the mixture was stirred in a stream of hydrogen for 1 .5 
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otoH The residue was washed with meth- 

6.99(1H. dd, J=7 3. 7.3Hz). 7.11 n(J |rom , he process ( 32-2) (100 mmo ) ^ g rf 

(132-3) TbasolutK*^ 

(132-5)To a suspensions^ 

asawhnesoHd. 452(2H . d, 0=5.9 Hz). 7,3-7.28 (4H. a,). 7.34-7.350H. m). 

1 H NMR(270 MHz. DMSCWW 5 ppra •« ^ t). 9.94(1* s) 4N hydrooh , 0 ric 

to give78mgo1N-(2-am m ophenyI)4(Nl> e nzy 6 .78(1H, d. J=8.1 

data and IR data are shown below. 




j. icq 7 3Hz^ 4 94(2H,br.s). 6.60(1 H, 

dd. J=7.3. 7.3 Hz), "T^* fi'ftJSwH. br.8) 
8.04(2H, d. J=8.1 HZ) 8J3(1H U JJ ^ 6gg 
IR(KBr)cm-i: 3396. 3320. 1625, 160Z. ios 
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Example 134 

Preparation of N-f2>ami nophenvlM'fN-f4^itrophenoxvace^namino1benzamide (Table 1: Compound 54) 

(134-1) To a solution of 3 g of the compound from Example 100, the process (100-2) (9.2 mmol) and 2.16 g of 
4-nitrophenoxyacetic acid (1 1 .0 mmol) in 7 mL of DMF were added 2.82 g of dicyclohexylcarbodiimide (1 3.8 mmol) in 
5 mL of DMF and a catalytic amount of N,N-dimethylaminopyridine. and the mixture was stirred for one day. After 
completion of the reaction, ethyl acetate was added to the mixture, insolubles were filtered off through celite, and the 
solvent was removed by evaporation. 

The residue was recrystallized from chloroform to give 2.34 g of N-(2-(tert-butoxycarbonylamino)phenyl]-4-r(4-ni- 
trophenoxyacetyOaminoJbenzamide (Yield: 50 %). 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 1.45(9H, s), 4.97(2H, s), 7.12-7.26(3H, m), 7.23(2H, d, J=8.8 Hz) 7 53(1H 
dt, J=2.2, 7.3 Hz), 7.79(2H, d, J=8.8 Hz), 7.95(2H, d, J=8.8 Hz), 8.25(2H, d, J=8.8 Hz), 8.71 (1H, s), 9.79(1 H s) 
10.52(1 H, s) '* 
(1 34-2) To a solutbn of 0.7 g of the compound from the process (1 34-1 ) (1 .38 mmol) in 1 0 mL of acetonitrile was 
added 1 .26 mL of iodotrimethylsilane (8.85 mmol) at room temperature, and the solution was stirred for 2 hours. 
After completion of the reaction, the solution was concentrated. Ethyi acetate was added to the residue, the solution 
was stirred for 20 min, and the precipitated crystals were collected by filtration. The crystals were dissolved in 
methyl ethyl ketone. The solution was washed with saturated sodium thiosulfate aq. and saturated brine in se- 
quence, dried over anhydrous magnesium sulfate, and evaporated. The residue was washed with ethyl acetate 
to give 0.22 g of N-(2-aminophenyl)-4-[N-(4-nitrophenoxyacetyl)amino]benzamide (Yield: 39 %) as white crystals 
mp: 212-215 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.97(2H, s), 6.88(1H, t, J=7.3 Hz), 6.99(1H, d, J=7.3 Hz), 7.11(1H, t, J=7 3 
Hz), 7.23(2H f d, J=8.8Hz), 7.24(1 H,m), 7.77(2H, d, J=8.8 Hz), 8.00(2H I d, J=8.8 Hz), 8.25(2H, d, J=8.8 Hz), 9.89 
(1H,s), 10.52(1H,s) 

IR(KBr)cnrr 1 : 3382, 3109, 1650, 1591, 1508, 1341 
Example 135 

Preparation of N-f2-ami nophenvlM-ff4-aminophenoxvacetvnamino1benzamide (Table 1: Compound 551 

To a solution of 1 .41 g of the compound from Example 1 34, the process (1 34-1 ) (2.78 mmol) in 1 5 mL of methanol 
and 25 mL of THF was added 1 0 % Pd-C, and the mixture was stirred in an atmosphere of hydrogen, at room temper- 
ature for an hour. After completion of the reaction, the catalyst was filtered off and the filtrate was concentrated. The 
residue was triturated with diisopropyl ether to give 1.1 g of N-[2-(tert-butoxycarbonylamlno)phenyl]-4-[(4-aminophe- 
noxyacetyl)amino]benzamide. 

The product was dissolved in 15 mL of acetonitrile. To the solution was added 0.74 mL of iodotrimethylsilane (5.20 
mmol), and the mixture was stirred at room temperature for 3 hours. After completion of the reaction, the mixture was 
evaporated. The residue was washed with methyl ethyl ketone to give 0.86 g of N-(2-aminophenyl)-4-[(4-aminophe- 
noxyacetyljaminojbenzamide (Yield: 83 %). 

mp: (amorphous) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.82(2H, s), 7.13(2H, d, J=8.8 Hz), 7.30-7.48 (6H, m), 7.82(2H. d, J=8.8 
Hz), 8.03(2H, d, J=8.8 Hz), 1 0.34(1 H, s), 10.46(1 H, s) 
IR(KBr)cnr 1 : 2873, 2590, 1680, 1602, 1505, 1243 

Example 136 

Preparation of N-(2-amlnophenylM-(5-phenoxvmethvl-1.3-oxazolin-2-on-3-vnbenzamide (Table 2: Compound 11 

(136-1) To 0.7 g of tert-butyl 4-(N-benzyloxycarbonylamino)bBnzoate (2.14 mmol) in 10 mL of THF at -78 °C was 
added dropwise 1 .33 mL of n-butyl lithium (2.25 mmol) over 5 min. The mixture was stirred at the same temperature 
for 1 .5 hours. To the mixture was then added 0.31 mL of phenylglycidol (2.29 mmol), and the reaction mixture was 
then stirred at the same temperature for an hour and left overnight at room temperature. After adding saturated 
ammonium chloride aq., the mixture was extracted twice with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate and evaporated. The residue was recrystallized from diethyl ether to give 0.31 g of 
N-[4-(tert-butoxycarbonyl)phenyl]-5-phenoxymethyl-1 ,3-oxazolin-2-one (Yield: 39 %). 
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H dd J-6 0 88 Hz). 4.23-4.34(3H, m), 5.11 (1H, m), 

6.94-7,00(3H,m . 7 n 31(2H.m) i ^ me process (1 36-1 ) (0JU4 j lure for 2 hours. 

m), 7.30(2H, t. J=8.1 ^• 7 .^"L impound from the process ( 1 ^; 2 > f-f* ^ ' and the solution was stirred 
(136 -3)To a solutionof 0.15 9d the comp^ ^ ^ chtorWe (1-40 m^an^ ^ ^ 

were added a catalytic amount of DM pan concenUa ted and the residual ^ so , uljon of 0 .105 

at room temperature for 2 JJ^SS. residue in 4 ml- of "romethan* were a* ^ ^ i mL d 

moved twice with toluene^ a j«M on ^ ^ 0.12 g of Pyr o ^ {of ^ hour 

^^^^ 

6.84(1H. br.s). 6.91 (? "f£*™'J£J^ from the process (136-3) JJJ^to was stirred for 2 hours. 

(136-4) To a solution of 0.22 g wine k temperature, and m> ■» fc layer 

addedO.imLoftrime^ 

crystals. H . 5 12(1 h, m). 5.23(2H. br.s). 

mp: 165-170 ^(dec.) 01(1H dd. J=6.6. 9.6 Hz). 4ffi ^ ( ^ H ' 3 (2H. t. J=8.1 Hz), 7.72 
i H P NMR(270 MHz. SuH^ m) ' 7 - 18{lH " ' 

point (mp). 'H NMR data and/or IB data are 




^flminopne nYM — aaa 

. . ^ u« 1 11 0 Hz), 4.1 7(1 H. dd, J=37, 



Fvam plel36 
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•npounu 01 

1( .07 11 0 Hz), 3.91(1 H, dd, 

HZ).10.42(1H. s) 
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Example 139 

N-(2-amin ophenvM45-(pyri^ (Table 2: Compound 4) 

mp: 199-201 °C 

'H NMR(270 MHz, DMSO-dg) 5 ppm: 4.01(1H, dd, J=6.6, 8.8 Hz), 4.28-4.46(3H, m), 4.96(2H, br.s), 5.14(1H, m) 
6.61(1H. t, J=7.4 Hz), 6.79(1 H, d, J=7.4 Hz) 6.98(1H, t, J=7.4 Hz), 7.16(1H, d, J=7.4 Hz), 7.36(1H, dd J=4 4 8 1 
Hz), 7.44(1 H, dd, J=1 .5, 8. 1 Hz) 
IR(KBr)env 1 : 2815, 2631, 2365, 1752, 1610, 1520, 1225 

Example 140 

N-(2-amin ophenvlM-r5-(pyridin-3-vr)m^ (Table 2: Compound 5) 

mp: 160-164 °C(dec.) 

1 HNMR(270MHz,DMSO-d 6 ) 6 ppm: 3.73(1 H, dd, J=5.2, 11 .7 Hz), 3.79(1 H, dd, J=2.9, 11 .7 Hz), 3.91 (1 H, dd, J=5 9 
8.8 Hz). 4.21 (1H, t, J=8.8 Hz), 4.62(2H, s), 4.91 (3H, br.s), 6.60(1 H, t, J=7.4 Hz), 6.78(1 H, d, J=7.4 Hz), 6.98(1 H, 
t, J=7.4 Hz), 7.16(1 H, d, J=7.4 Hz), 7.38(1 H, dd, J=4.4, 7.4 Hz), 7.69(2H, d, J=8.8 Hz). 7.71 (1H, m), 8.03(2H, d, 
J=8.8 Hz), 8.51 (1H. dd, J=1.5, 4.4 Hz), 8.54(1 H, d, J=1.5 Hz), 9.65(1 H, s) 
IRfKBrJcm" 1 : 3368, 1742, 1648, 1608, 1492, 1226 

Example 141 

N-(2-amlnophenvlM-r5-(3>nitrophenoxy)methvt-1,3-oxazolin-2'On-3-vnbenzamide (Table 2: Compound 6) 
mp: 230 °C(dec.) 

1 H NMR(270 MHz, DMSO-de) 6 ppm: 4.04(1 H, t. J=8.8 Hz), 4.32(1 H, t, J=8.8 Hz), 4.41 -4.53(2H, m), 4.91 (2H, s), 
5.15(1H, m), 6.61 (1H, t, J=7.4 Hz), 6.79(1 H, d, J=7.4 Hz), 6.98(1 H, t. J=7.4 Hz), 7.16(1H, d, J=7.4 Hz), 7.46(1 H, 
dd, J=1 .5, 8.1 Hz), 7.61 (1 H, t, J=8.1 Hz), 7.71 -7.79(3H, m), 7.87(1 H, d, J=8.1 Hz), 8.06(2H, d ( J=8.8 Hz), 9.66(1 H, s) 
IR(KBr)cnr 1 : 3363, 3095, 2365, 1741, 1608, 1529 

Example 142 

N-(2-amin ophenvlM-r5-(pvridin-2>vnmethvloxvmethvl-1.3-oxazoHn-2-on-3^nbenzamlde (Table 2: Compound 7) 
mp: 172-174 °C 

1 H NMR(270 MHz, DMSO-cy 6 ppm: 3.79(1 H, dd, J=5.2, 11.0 Hz), 3.85(1 H, dd, J=2.9, 11.0 Hz), 3.95(1 H, dd, 
J=6.6, 9.6 Hz), 4.23(1H, t, J=9.6 Hz), 4.67(2H, s), 4.90(2H, s), 4.95(1 H,m), 6.60(IH, t, J=7.4Hz), 6.78(1 H, d, J=7.4 
Hz), 6.97(1 H, t, J=7.4 Hz), 7.16(1 H, d, J=7.4Hz), 7.29(1 H, dd, J=5.2, 6.6 Hz), 7.40(1 H, d, J=6.6 Hz), 7.70(2H, d, 
J=8.8 Hz), 7.78(1 H, dt, J=2.2, 7.4 Hz), B.03(2H, d, J=8.8 Hz), 8.51 (1 H, d, J=4.4 Hz), 9.64(1 H, s) 
IR(KBr)cm -1 : 3369, 1743, 1651, 1608, 1492, 1283 

Example 143 

N-(2^minop henvlM-r5-fovridln-2^ (Table 2: Compound 81 

mp: (amorphous) 

1 HNMR(270MHz, DMSO-d 6 ) 8 ppm: 3.96(1 H, dd, J=5.9, 9.6 Hz), 4.21-4.40(3H, m), 4.90(2H, s), 5.03(1 H, m), 6.28 
(1H, t, J=6.6 Hz), 6.43(1H, d, J=9.6 Hz), 6.60(1H, t, J=6.6 Hz), 6.78(1H, d, J=6.6 Hz), 6.97(1H, t, J=7.4 Hz), 7.15 
(1 H, d, J=6.6 Hz), 7.46(1 H, dt, J=7.4, 1 .5 Hz), 7.67(2H, d, J=8.B Hz), 7.69(1 H, m), 8.03(2H, d, J=8.8 Hz), 9.64(1 H, s) 

Example 144 

N-(2-amlnop henvl)-4-fN-r3-r(pyridin-3-vl)methvlamino1cvclobuten-1 ,2-dlon-4 -vllaminomethvllbenzamlde (Table 2: 
Compound 9) 

(1 44-1 ) To a solution of 0.073 g of 3,4-di-n-butoxy-3-cyclobuten-1 ,2-dlone (0. 323 mmol) In 2 mL of THF was added 
0.1 g of the compound from Example 1, the process (1-4) (0.293 mmol), and the solution was stirred for 4 hours. 
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methanol to give 012 g « ^ 1 idB (Yield. 78 %). j_ 22 7 4Hz). 7.20(1 H.dt,J=2.2, 

g of N-(2-aminophenyl)-4-[N-[3W lo,n 
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™ NMR(270 MHZ. D^^SJtfi 7.39(1 H. m). * f J*'' ' 

FY a mple145 ib enzamjde fTa hln ?' CsfflBoyDd IS) 
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was added dropwise 0.3 mL of oxalyl chloride (3.5 mmol) at room temperature, and the solution was stirred at 
room temperature for 30 min and then at 40 »C for 1.5 hours. After evaporation, the residual solvent was azeo- 
tropically removed with toluene, and the residue was suspended in 10 mL of dichloromethane. To the suspension 
under ice^ooling was added dropwise 0.21 g of the compound from Example 1, the process (1-2) (1 0 mmol) in 
2 mL of dichloromethane and 2 mL of pyridine. The mixture was warmed with stirring to room temperature and left 
at room temperature overnight. After adding saturated sodium bicarbonate aq., the mixture was extracted with 
chloroform. The organic layer was washed with saturated brine, dried and evaporated. The residue was purified 
by column chromatography on silica gel (eluent: ethyl acetate:methanol = 20:1) to give 0.10 g of N-(2-tert-butox 
ycarbonylaminophenyl)-4-f3-(pyridin-3-ylmethyl)imidazolin-2-on-1-yfJmethylbenzamide (Yield: 20 %) as a brown 

1 HNMR(270MHz, CDCI 3 ) 8 ppm: 1.52(9H. e). 3.20(4H. s), 4.45(2H, e). 4.48(2H, e). 6.75(1H, br.s), 7 15-7 40f5H 
m). 7.65-7.70(2H. m), 7.83(1H, d, J=7.3 Hz). 7.94(2H. d, J=8.1 Hz), 8.50-8.60(3H. br.m) ' ' 

(145-5) To a solution of 100 mg of the compound from the process (145-4) (0.20 mmol) in 2 mL of dioxane was 
added 2 mL of 4N hydrochloric acid-dioxane and then 0.5 mL of methanol to make the mixture homogenous After 
stirring for 2 hours, the solution was neutralized with saturated sodium bicarbonate and extracted with ethyl acetate 
The organic layer was washed with saturated brine, dried and evaporated. The residue was dried under reduced 

^! l ? 0 !?, 9iVe 47 m9 ° f N -( 2 - am "°P nen yH-[3-(pyridin-3-yl)methylimixazolin-2-on-1-yl]methylbenzamide 
(Yield: 58 %) as a brown oil. 

mp: (amorphous) 

'H NMR(270 MHz. DMSC-de) 8 ppm: 3.20(4H. s). 4.37(2H. s), 4.39(2H. s), 4.87(2H. br.s), 6.60(1 H dd J=7 3 

, 'US f5£5 * J=8 • 1H2,, a97 < 1H ' dd - J=6.6. 7.3HZ), 7.16(1H, d. J=7.3Hz). 7.35-7.41 (3H.m). 7.68'(1H. d," 
J=8.1Hz). 7.90-8.00 (2H,m), 8.50(2H, br.s), 9.63(1 H, br.s) 

Example 146 

Preparation of N-(2-amlnophenvn-4-fN-mvridin-3-vnmerhox«e arbonvlamlnom e thvnbenzamlde OS fnma ratc lTaD | e i- 
fumarate of Compound B2) 1 

To 10 mL of methanol were added 310 mg of the compound from Example 48, and the mixture was heated to 
dissolve the solid. To the solution was added 96 mg of fumaric acid In methanol, and the solution was cooled The 
pSu^eS^)" 8 ™ C0,,8Ct9d by fH,rati0n ^ recrys,an,zed ,rom 5 mL of methanol to give 200 mg of the desired 

mp: 166-167 »C- 

'H NMFK270 MHz, DMSOdg) 8ppm: 4.28(2H, d, J=6.6 Hz), 5.10(2H, e). 6.60(1H. t, J=8.0 Hz), 6 63(1H s) 6 78 
(1H.d,J=8.0Hz),6.90-7.50(5H,m).7.70^.00(4H.m),8.53(1H.d.J=3.6Hz).8.60(1H.s),9.63(1H,e^ ' ' 
IR(KBr)cm-i: 3332, 1715, 1665. 1505, 1283, 1136. 1044. 983, 760. 712 



Elementary analysis for C2 1 H 20 N 4 O3 + 1/2C 4 H 4 O 4 




C H N 


Calculated 
Observed 


63.59 5.10 12.90 
63.56 5.22 12.97 



As described in Example 146, the compounds of Examples 147 to 149 are prepared, each of whose melting point 
(mp), 1 H NMR data, IR data and/or elementary analysis data are shown below. 

Example 147 

N-(2-amlnophenvl)-4-fN-(pvridin-3-vnmethoxvc a rbonvlaminomethvnbenzamide maleate (Table 1: maleate of 
Compound 82) ' — 

mp: 123-124 °C 

'H NMR(270 MHz. DMSO<J 6 ) 8 ppm: 4.28(2H. d, J=6.6 Hz), 5.11(2H. s). 6.24(2H, s), 6.66(1H, t, J=8.0 Hz). 6 83 
(1 H, d, J=8.0 Hz). 6.90-aOO(9H. m), 8.56(1 H. d. J=3.6 Hz), 8.62(1 H. s), 9.69(1 H. e) 
IRfKBrJcm* 1 : 3298. 1719. 1546, 1365, 1313. 1250, 1194, 1149, 1044, 993, 862. 751 
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"Elementary analysis t 




SSDElftlfi nnmm ^ hydrochlorid e 

M. (9. fl minoDhe ny») ^ l^-^PY" 01 " 

gj nr>m pound 82} 

m p: ^ odtiv 431<2H, * Ml Hz). 5.24<2H, s). 7,0-7,0(SH, m). 7. 9 0-8,0( 5 H. m). 

8.70-8.90(2H. m). 10 7 46(1H. s) 1049j 77s, 687 

|R(KBr)cm-1: 2553. 1715. 1628, 1550.1 

61) 



25 



30 



I . - rtfn * ha compound o! Example 46. 

„„. 4 M.0 HA^W^t, S ,26 °' ,0< * M ' 



35 



40 




45 



50 



55 



As described in Example 48, the title compound was prepared. 

u , c mf2H si 6 20-6.40(lH,m), 6.80-7.10 

-H NMR(270 MHL ^^'S^smUw. m), 9.WH. s) 

«»» ««• ,oos ' 827 

|R(KBr)cnr v . 3336, 3^4, i 
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Phaimacolooical test example 1 

Test for induction of differentiation in A27B0 cells 



Increase of alkaline phosphatase (ALP) activity is known as an indicator for differentiation of human colon cancer 
cells. For example, it is known that sodium butylate may increase ALP activity (Young et al., Cancer Res 45 2976 
(1985); Morita et al.. Cancer Res.. 42. 4540(1982)). Thus, differentiation inducing action was evaluated usina ALP 
activity as an indicator. u 



Experimental procedure 

To each well of a 96-well plate was placed 0.1 mL of A2780 cells (1 5,000 cells/Well) and the next day was added 
0.1 mL of a sequential dilute of test solution with the medium. After incubation for 3 days, the cells on the plate were 
washed twice with a TBS buffer (20 mM Tris. 137 mM NaCI, pH 7.6). Then, to each well was added 0 05 mL of 0 6 
mg/mL p-nitrophenylphosphate (9.6 % diethanolamine, 0.5 mM MgCfe (pH 9.6)) solution, and the plate was incubated 
at room temperature for 30 min. The reaction was quenched with 0.05 mUwell of 3N sodium hydroxide aq For each 
well, an absorbance at 405 nm was measured to determine the minimum concentration of the drug inducinq increase 
of ALP activity (ALPmin). s 



Results 

The -results are shown in Table 5. 
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Test 

Compound 

Example 1 



ALPmin (|aM) 



Example 2 



Example 3 
Example 4 



Example 5 
Example 6 



Example 7 



Example 8 
Example 9^ 



Example 10, 



Example 11 
Example 13 



Exam ple 15 
Example 16 
Example 17 



Example 18 



Exam ple 23 
Exam ple 24 



Example 25 



Example 26 
Exam ple 27 
Example 28 



■Example 29 
Exam ple 30 

t= t _ TT 



Exam ple 31 

E xample 32 
_ i _ i 1 



Exam ple 33 
Example 34 



Example ^ 
Exam ple 36 



Example 40 
Example 4 1 



Example 37 



Example 38 
Example 39 



Example 42 
Example 4 3 



Example »*' 



Exam ple 45 
Example 46 



Example 48 
Example 49 



Example 50 



0-1 



10 



0 . 3 



0.1 



0.3 



10 



0.1 



10 



0.3 



To* 



0.01 



0.003 



0.1 



0.1 
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Table 5 (continued) 



Test 

Compound 


ALPmin (jam; 


Example 51 


1 


Example 52 


1 


Example 53 


3 


Example 54 


1 


Example 55 


1 


Example 56 


3 


Example 57 


3 


Example 58 


3 


Example 59 


3 


Example 60 


3 


Example 63 


3 


Example 64 


3 


Example 65 


3 


Example 66 


3 


Example 67 


3 


Example 68 


3 


Example 70 


0. 1 


Example 71 


10 


Example 72 


10 


Example 73 


3 


Example 74 


10 


Example 76 


1 


Example 77 


1 3 


Example 79 


0.1 


Example 80 


0- 1 


Example 81 


10 


Example 82 


1 


Example 85 


3 


Example 86 


0.3 


Example 87 


0.1 


Example 88 


0.1 


Example 89 


0.3 


Example 90 


3 


Example 91 


0.1 


Example 92 


3 


Example 93 


3 


Example 94 


3 


Example 95 


3 


Example 96 


10 


Example 97 


0.1 


Example 98 


0.1 


Example 99 


3 


Example 100 


1 
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Table 5 (continued) 



Test 

Compound 


ALPmin (|*M) 


Example 
101 


" 3 

- — 3 — H 


Example 
102 




Example 
103 


r 




Example 
104 




Example 
105 


1 




Example 
106 




Example 
107 


1 


1 Example 
108 


I 


["Example 
109 


T 


Example 
110 


1 1 


1 Example 
111 


" 3 1 


Example 
112 


0.1 i 


Example 
113 


0.3 | 


Example 
114 


J 1 


1 Example 
115 


0.01 "1 
0.01 i 


Example 
116 




1 Example 
119 


J 


Example 
120 


O.J 


Example 
121 


i 


Example 
1 12 2 


0.03 ! 


Example 
123 


i 


Example 
1 124 


i 1 
0.1 "1 


1 Example 
U25__l___ 




Example 
126 


i 


Example 
1 12 7 


0.3 
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Example 
128 


0 . 1 


5 


Example 

IT 

129 


1 




Example 
130 


0.03 


10 


Example 
131 


i/ • j 




ExamDle 
132 


i n 


15 


E x a mn 1 e 

*-» «v u ill Ly x w 

133 


o 




ExawD 1 & 

u /v vj in jl \— ^ 

134 


i 




Exanol e 
135 




9/1 

cv 


Example 
136 


^ i 

X 




Example 
137 


1 

X 


25 


E xamD 1 e 
138 


1 
1 




E x amo 1 e 
139 


U.J 




140 


0 • J 


30 


Example 
141 


1 




Example 
142 


0.1 


35 


Example 
143 


3 




Example 
145 


3 




Comp. Ex. 1 


>100 


40 


Comp. Ex . 2 


>100 



Pharmacological test example 2 
46 Antitumor test procedure 

Murine myeloid leukemia cells WEHI-3 (1 to 3 x 106 ceI!s) were intraperitoneally inoculated to a Baib/C mouse, 
and administration of a test compound was initiated on the next day. The day was Day 1 and subsequently the drug 
was orally administered once a day in Day 1 to 4 and in Day 7 to 11 . Survival days after inoculation were observed. 
*> which were used to calculate the ratio of the survival days for the test coompound group to those for the control group 
(T/C, %). The ratio was used to evaluate a life prolongation effect. 

Results 

55 The results are shown in Table 6. 
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Table 6: 

Antitumor action to WEHI-3 cells 



Test compound 


Dose(umol/kg) 


T/C(%) 


Example 45 


16 


138 


Example 46 


32 


141 


Example 48 


130 


190 


Example 130 


130 


189 



Pharmacological test example 3 
Antitumor action test 
Experimental procedure 

Toanude mouse was Inoculated tumor cells subcutaneo^ 
the volume became about 20 to 100 mrr* and take was confirmed, administration of a drug was inrtiated. T£s day v^s 
Day! ^^subsequently the drugwas orally administered in Daylto 

The volume of the tumor was determined from the following equation: 

2 

(Volume of a tumor) = 1/2 X (major axis) X (minor axis) 



Results 

The results for the compound of Example 48 (dose: 66 umol/kg) against HT-29 » *^ ln 1 L 
The results for the compound of Example 48 (dose: 66 umol/kg) against KB-3-1 are shown in Figure 2. 

Calculation Example 

Model construction of superp osition using high activity compounds 

Three dimensional structure was superimposed using the compounds of Examples ^^^^ 
high differentiation-Inducing activity, to extract information on spatial configurates of atonmc groups necessary for 

eXP Foft^st"7of commerci^avaifeble program packages, e.g.. CATALYSE 

and SbySK Wripos), may be used to perform a similar level of analysis. Here. SYBYUDISCO(Tripos) was used 

for construction of a superimposed structure and analyses. 

7oTeconpoundofExample48^ 
a ooSarSTaTaltocated J each atom by Gaeteiger-Huckel method, and me stmcture was optimced using Tnpos 

Set TdSjS f was pfcced at sites poJ* Acting with a 

where such an interaction may occur and which may be important for an interaction between a drug and abiom^ecuie 
* * SSL*, ste (e.g.. an aromatic ring and an a.iphatic side ^^SSlSSdZ 
la a a cVrbonvl oxvoen hydroxyl and amino). The interactions were categorized in order to identify the types of in, 
mTbT^S^^ hydrogen bond and e.ectrostatic Interaction, and a different type of dummy 
atom wi *£S of the interactions Furthermore, conformers were generated by rotating the molecule at 
aSb^ 

at the possfole interaction sites, in a conformation file as acancfidateconformation^ SSSd^ 

and 46. three dimensional structures were constructed and conformat.ons were generated as descnbed for the com 

P ° U uZ^eTc!mJound of Example 48 as a template, for each of its conformations a superimposed stmcture was 
coniu^ 

° f ^h^ut^ed structures, the optimal superimposed structure was selected according to , tta analysis £ 
suits of th^ three dimensional QSAR using fie number of the dummy atoms used in the eupenmposit-on (the number 
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of common interactions), the degree of steric superimposition (volume of supe reposition) and the activity values. 

It was found that in the superimposed structure obtained, the centroid of ring B (W1 ), the centroid of ring A (W2) 
and hydrogen bond acceptor (e.g., carbonyl oxygen)(W3) in formula (13) are positioned in a manner that there are the 
following relationships between them; W1 -W2 = 8.34 A, W1 -W3 = 3.80 A and W2-W3 = 5.55 A. 

Calculation Example 1: the Compound of Example 130 

Appropriate 7 atoms were selected from the possible interaction sites and the constituent atoms of the benzamide 
structure of the compound of Example 130, and optimization was performed by applying restrained potential to the 
compound of Example 130, using the compounds of Examples 45, 46 and 48 used in the above superimposition as 
target structures. Then, optimization was performed without restrained potential to obtain an active conformation of 
the compound of Example 130. For this active conformation, the centroid of the benzene ring in the benzamide (W1), 
the centroid of the pyridine ring (W2) and the carbonyl carbon (W3) were determined to extract the parameters on its 
spatial configuration. 

All conformations were generated for the rotatable bonds, and for each of the conformations, an energy level was 
calculated to determine the most stable structure. The energy level of the most stable structure was calculated to 
determine the difference from the active conformation. As a result, it was found that the structure obtained may have 
a configuration in which W1-W2 = 8.43 A, W1-W3 = 3.82 A and W2-W3 = 5.88 A (energy difference from the most 
stable structure = 2.86 kcai/mol). 

With analysis using the dummy atoms obtained in the construction of the above superimposed structure model, 
the same results were obtained. 

Results 

The results of the calculation are shown in Table 7. 

Table 7: 



Calculation results of the parameters on the spatial configurations 



Compound 


W1-W2(A) 


W1-W3(A) 


W2-W3(A) 


Example 39 


8.20 


3.95 


5.49 


Example 45 


8.54 


3.85 


5.55 


Example 46 


7.42 


3.97 


5.93 


Example 47 


8.52 


3.88 


5.96 


Example 48 


8.43 


3.94 


5.51 


Example 79 


7.09 


5.20 


5.48 


Example 60 


8.59 


4.37 


5.51 


Example 87 


6.80 


3.80 


3.63 


Example 88 


8.67 


3.50 


6.22 


Example 124 


8.29 


3.75 


6.42 


Example 128 


8.64 


3.76 


5.90 


Example 130 


8.43 


3.82 


5.86 


Example 131 


: 8.59 


4.88 


5.47 


Example 136 


7.59 


3.94 


7.27 


Example 137 


7.58 


3.94 


7.27 


Example 138 


9.07 


3.94 


7.47 


Example 139 


7.64 


3.94 


7.29 


Example 140 


9.11 


3.94 


7.50 


Example 141 


7.60 


3.94 


7.28 
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Calculation results 



Table 7: (continued) 



Compound 



Example 142 



Example 143 



Example 145 



W1-W2(A) 



9.02 



W1-W3(A) 
3.94 




W2-W3(A) 



7.44 



70 



15 



Claims 

1. A compound represented by formula (1): 

A-X-Q-(CH 2 )n 



20 



25 



30 



40 



45 



50 



55 




. irh has 1 to 4 substttuents selected 



-(CHdg-O-CCHjJe— 



— (CHj)e- 

? 4 : -(CHjJg-S-W- 
-(CHJg-N-CCHaJe- , 1 

RS O 

O I || 

II inu , m _ -(cH^g-N-C-tCHjJm- 
-(CHa)g-C-(CHa)m— . 

P R 5 



(2) 



— (CH2)g-C-N-(CHjJin— 

. ft) j, q4 is & hydrogen atom or an 

optionally substituted alkyl S rou P nawmg 



C-H6 



(3) 
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wherein R* is an optionally substituted alkyl group having 1 to 4 carbons, a perfluoroalkyl group having 1 to 
4 carbons, a phenyl group or a heterocyclic group; R* is a hydrogen atom or an optionally substituted alkvl 
group having 1 to 4 carbons; ' 
n is an integer of 0 to 4, provided that when X is a bond, n is not zero; 
Q is a moiety having a structure selected from those illustrated in formula (4) 

ir r?< ?,r m t?>? 

—C-N-, -N-C-, -O-C-N— , -N-C-0-, -N-C-N— , 

fiT H fiT T« T?i T (4) 

— C-N-, -N-C— . — O — C— N — , —N— C— O— , -N— C-N— 

wherein R? and R* are independently a hydrogen atom or an optionally substituted alkyl group havino 1 to 4 
carbons; 

R1 and R2 are independently a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, an alkyl 
group having 1 to 4 carbons, an alkoxy group having 1 to 4 carbons, an aminoalkyl group having 1 to 4 carbons, 
an alkylamino group having 1 to 4 carbons, an acyl group having 1 to 4 carbons, an acylamino group having 
1 to 4 carbons, an alkylthio group having 1 to 4 carbons, a perfluoroalkyl group having 1 to 4 carbons a 
perfluoroalkyloxy group having 1 to 4 carbons, a carboxyl group or an alkoxycarbonyl group having 1 to 4 
carbons; 

R 3 is a hydroxyl or amino group.] or a pharmaceutical^ acceptable salt thereof. 

2. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 1, whereinn is an inteoer 
of 1 to 4. 

3. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 1 or 2, wherein Q is 
selected from the structures illustrated h formula (5): 

JJ n „Sf T?> 79 T 

—C-N— . N—C— p — O — C — N — , — N — C— O— , -N— C-N— (5) 

wherein R 7 and R s are as defined above. 

4. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 1 , 2 or 3, wherein A is 
an optionally substituted hetero ring. 

. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 4, wherein A is an 
optionally substituted pyridyl group. 

6. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in any preceding Claim wherein 
X is a direct bond. 

. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in any preceding Claim, wherein 
R 1 and R 2 are a hydrogen atom. 

A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in any of Claims 1 -5 or 7 wherein 
X is the structure represented by formula (6): 

-<CH 2 )e- (6) 

[wherein e is as defined above.] 
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9. A benzamide derivative or a pharmaceutical!/ acceptable salt thereof as claimed in any of Claims 1 -5 or 7 wherein 
X is selected from the structures illustrated in formula (7): 

-(CH^g-D— (CH 2 )e— % ~-(CH 2 )gS— (CH 2 )e— (J) 

r 

-(CHzJg-N— (CHa)e~ 

[wherein e. g and R 4 are as defined above.] 

1 0. A benzamide derivative or a pharmaceutical^ acceptable salt thereof as claimed in any of Claims 1 -5 or 7 wherein 
X is selected from the structures illustrated in formula (8) : 

N RSO 

-{CH 2 )g-C-(CH 2 )m- , -(CH^g-N-C-fCH^m- • , m 
0 R5 (8) 
— (CH2)g-C-N-(CH 2 )m— 

[wherein g, m and R G are as defined above.] 

26 

11. A benzamide derivative or a pharmaceutical^ acceptable salt thereof as claimed in any preceding Claim, wherein 
n is i; and R 1 and R z are a hydrogen atom. 

12. Aberttamldederivatfveoraphamiaceutrcallyacceptablesaltthereofasclaimedinan^ 1. or 3-10 wherein 
n is zero. 

13. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in any preceding Claim, wherein 
nr is an amino group. 

35 14 ' J beraOTidede ™ ative °r a pharmaceutically acceptable salt thereof as claimed in Claim 1 represented by formula 

(9). 

o 
II 

H 



45 N 



Cf 




0) 



ss 
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(10) 



1 6. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 1 represented by formula 



(11) 




(11) 



17. A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 1 represented by formula 
(12). 



(12) 



18. An anilide having the structure represented by formula (13): 





(13) 



[wherein A and B are independently an optionally substituted phenyl or heterocyclic group which has 1 to 4 
substituents selected from the group consisting of a halogen atom, a hydroxyl group, an amino group, a nitro group, 
a cyano group, an alkyl group having 1 to 4 cartons, an alkoxy group having 1 to 4 carbons, an aminoalkyl group 
having 1 to 4 carbons, an alkylamino group having 1 to 4 carbons, an acyl grouphavlngl to4carbons,anacylamlno 
group having 1 to 4 cartons, an alkylthio group having 1 to 4 cartons, a perfluoroalkyl group having 1 to 4 cartons, 
a perfluoroalkyloxy group having 1 to 4 cartons, a cartoxyl group, an aikoxycartonyl group having 1 to 4 carbons, 
a phenyl group and a heterocyclic group; 
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10 



15 



20 



Y is a moiety having -CO-, -CS-, -SO- or -SO,- which is linear, cyclic or their combination and links A and B; 
R 3 is a hydroxy or amino group; . 

' the distances between the centroid d ring B (W1) the centroid lof rinc , A 
a hydrogen bond acceptor in the moiety Y (W3) are as follows; W1-W2=6.0 to 11.0 A, W1 W3 3.0 to 
W2-W3=3.0 to B.O A.] 

or a pharmaceutical^ acceptable salt thereof. 

-^^^^^^^^^^ 

bination and links A and B. 

21. An anticancer drug comprising one or more compounds ae claimed in any o» Claims 1 to 20 ae active ingredients. 

22. Apharmaceutical composition comprising one or more compounds as claimed in any o, Ciaims 1 to 20 as acth,e 
ingredients. 

23. Use of a compound according to any of Claims 1-20 the manufacture of a compound for use in the treatment of 



cancer. 



30 



35 



45 
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